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Sectional View through Power House, Showing Arrangement of Turbines and Generators, 
THE NEW 765,000 HORSE POWER PLANT AT MASSENA, NEW YORK.—(Sce page 810.) 
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WANTED—A MARINE ENGIVE GOVERNOR 
The accident to the engines of the ‘*St. Paul” calls 


to wind the more serious disaster which several years 


ago overtook the *' City of Paris,” when she was run- 
ning in the service of the Inman and International 
Line. There is this difference, among others, between 
the two engine room wrecks, that while the pre 
disposing cause in the ease of the St. Paul” is said 
to be well known, in the case of the ** City of Paris” it 
will always rewain atatter of doubt. It is supposed 
that the propeller shaft of the “City of Paris” gave 
way, and that the consequent racing of the engines 


eaused the most extraordinary smash-up of cylinders, 


bed-plates, and reciprocating parts which ensued. 
According to the published reports of the officers of 
the ship, the wreeking of the engines of the “St 

Paul” was due to the loss of the propeller and parting 
of the shaft as the result of an encounter with a dere 

lict,. If the propeller did not. strike a submerged 
wreck, it is quite possible that, as the ship is reported 
to have been driving into a head sea, the sudden sub- 
mersion Of the propeiiers, when the engines were rac- 
ing, may have set up sufficient strain to cause the 
fracture of the shaft. In any case, whatever was the 
predisposing cause, the immediate oecasion of ‘the’ 
wrecking of the engines, both in the ** Paris "aud the 


“Sc. Paul,” was undoubtedly the running away of the 


due to the sudden remeval of the load. 
lent 


the crying need that 


envines 


The recent acci serves to emphasize once more 
exists for the introduction of a 
marine engine governor that will govern : some device 
which will not merely act when the propeller is lifted 
clear of the water, but which will immediately check 
the speed when, by the total loss of the propeiler or the 
shaft 

rently We 
conuseut of steamship men that a perfectly satisfactory 
We say 


this with a fall knowledge of the fact that some very 
and are 


parting of the the load is entirely and perma- 


removed. believe that it is the common 


governor of this kind has yet to be designed, 


bng~enious governing devices have been tried 
aud that as far as they go some of them 
The trouble with most ma- 
with that an- 
which is necessary properly to con- 


being tried, 


are doing very good Work 


rine governors is that thev fail to act 


effect 


trol auy form of mariné engine, and doubly vecessary 


tic patorv 
to govern the modern wulti-cylindered engines of the 
triple and quadruple expansion type 

Inthe days of the gh pressure or of the 
siugle-expansion condensing engine, the common form 
throttle, was 
Steam was cut off the instant that the 


simple hi 


of eentrifugal governor, acting on the 
fairly effective. 
engine commenced to race, and beyond any temporary 
no excessive and prolonged racing was 


of triple, and, 


acceieratiol 


with the introduction 
later, of quadraple-expansion engines, the problem has 


complicated ; for even if the ‘supply of 


possible; but 


been greatiy 
steain is cut off from the high-pressure cylinders at the 
first instant of racing, there are still, in the case say of 
a six-eylincer epgive, four large ecvlinders full of steain 
which are free to exert their power on the shaft, and‘ it 
will take three or four revolutions beforé this steam has 
passed throug! the epgine and been condensed at the 
5 Evidently a marine governor to be effeét- 
by three or four revolutions of 


condenser. 
ive must anticipate, 
the engines, the mowent when the propellers will be 
lifted frow It has been the object of some 
cleverly designed governors to secure this aetion. One 
of the best known of these consists of a well opening 
through the floor of and located somé dis- 
tance from the stern, in which the water rises to the 
outside of the bull at 
that partienlar part of the vessel. Within the well is 
vdloit which acts through suitable mechanism upon 
tlie throttle valve; and the theory of the device is that as 


the water. 


the vessel 


Ame ieveli as the water on the 


ite trongh of the wave passes aft, and before it reaches 
the propeller, the sinking of the water in the wellvvwill 
throttled a few moments before 


cause the steam to be 


the trough of the waves reaches the propellers. By 
this device it is sought.to ,éuipty all the ‘ey linders of 
the engine before the-load is removed from the pro- 
peilersa, Another form which has met with some mea- 


sure of success is & goverpor which acts direetiv on 


the reversing gear and throws the valve motion into 
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the center, thus controlling all the cylinders of the 
engine at once. 

The chief engineer of one of the fastest of the 
Atlantic liners recently informed us that although his 
engines are equipped with one of the best types of gov- 
ernor, he is so far distrustful of its efficiency that 
during a spell of heavy weather he guards against dis- 
aster by letting the steam run down considerably in 
the boilers. While this precaution is a wise one, it is 
after all but a compromise. The fact of the matter is 
that with the extraordinary increase in the weight and 
horsepower of marine engines which is now taking 
place, the governor problem assumes increasing im- 
portance. The captain who finds himself in command 
of a big ship with an extraordinary reserve of power in 
its engine room is tempted to make use of it and drive 
his ship at full pressure in heavy weather, and we shall 
see wore of this asthe time goes by and the compe- 
tition for record passages grows keener. The demand 
for a device which will allow these engines to be driven 
to their maximum capacity against a head sea grows 
high-speed liner that is 


more pressing with every 


floated. 
—_— —- + + ee 


THE SEA ROUTE AS A COMPETITOR OF THE SIBERIAN 
RAILWAY. 

There seems to be a decided division of opinion in 
the Russian press as to the part which the Trans-Si- 
berian Railway is to play in the carriage of freight be- 
tween Europe and Asia. The optimistic be- 
lieves that the scheme will attract to itself a large por- 
tion of the freight which is now carried by sea between 
European and Asiatic pofts. On the other hand, we 
find the Novosti declaring that all hopes of any con- 
siderable revenue accruing to the road from this source 
are based upon a wisunderstanding of the situation. 
It contends that the Siberian Railroad can never com- 


press 


pete cuccessfally, either in point of time or cost, with 
ocean-going steamers, for the reasou that it takes forty 
two-days to carry freight from Irkutsk to Moseow by 


rail, and that the steamers are making the same rate . 


of speed at the present day. “The question of time, 
however, is not so serious as is that of the cost of trans- 
portation, and the Novosti claims that inthis respect 


3 dlso the railroad wil! find itself to be at a serious dis- 


advantage. Thus, it is a’sumed that if the carriage of 
freight between Hamburg and Port Arthur, a distance 
of 6,000 miles; costs only about one-two hundredth part’ 
of acent per pood of thirty-six pdurids. per verst of 
two-thirds of a mile, then the freight per pood between 
these two ports will amount to forty-five cents. As 
against this rate by rail. it seems that the rate by sea 
from Hamburg to Viadivostock is only eighteer-cent® 
per pood of thirty-six pounds. ‘It -is claimed that 
although this difference between trail arid sea: rates 
is so great, the steamers, aré "carrying freight at a 
fair profit, while “thé™Siberian ‘road ‘is carrying 
freight at less than even-when making the 
higher charge of forty-five cents as mentioned above. 
From this tomparison it that for the 
present, at least, the railroad cannot figure as a‘ com- 
pétitor with the steamers which are already engaged 
The field for the activity of the railroad 


cost, 


is concluded 


in the trade. 
lies in the direction of developing the more or less 
focal traffic, and ‘in ‘promoting the settlement of the 
country and upbiilding its industries. 
+ 2+ a 
CALIFORNIA'S BIG TREES. ~.** 

The Forester of the Department of Agriculture, Mr. 
Gifford Pinchot, bas just written a most interesting 
account of the “* Big Trees” of California, and the dan- 
gers which menace them. Before the glacial ‘period 
the genus called Sequoia flourished widely"in the 
zones of three econtinents.. There were 
wany and Europe, Asia, and America had 
each its share. But when the ice fields moved down 
out of the North, tne luxuriant vegetation of the age 
declined, and with st the multitude of trees. “Oné after 
another the different kinds gave way, their remains 
became buried, ari when the ice receded just two 
species, the Big Tree and the Redwood, survived. 
Both grow in California, each in a separate locality, 
the Redwood oceupying a narrow strip of the coast 
Yanges ten to thirty miles"wide and extending from 
Oregon to the Bay of Monterey: The Big Tree (Se- 
quoia Washingtoniana) is found in small groves scat- 
tered along the west slope of the Sierra Nevada Moun- 
tains. There areten-main groves or groups of treés, 
and the number of spevimens figures up some thou- 
sands, but only about 500 are remarkable for their size. 

The Big Trees ar» unique ; they are the oldest living 
thing, and are the most majestic of trees, and are @x- 
tremely interesting from a scientific point of view as 
being the best living exatiiples of-a former geologic age. 
‘Their vitality is remarkable, the fangus is-an enemy 
unktiown to it, and the best specimens have been 
‘found to be soundat’ heart. when felled. These great 
natural curiosities have only been able to hold their 
own by reason of favorable cliimatie conditions, “The 
Mariposa grove is the only one which may be said to 
be entirely safe, and most of the other groves are being 
The finest of ail, Calaveras Grove, which 


temperate 


species, 


destroved. 


has the tallest trees, has been bought by a lumber- 
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man. The Sequoia and General Grant National Parks 
are eaten into by private claims. In brief, the majority 
of the trees are owned by men who have the right, 
and in most cases the intention, to fell them. 

The Calaveras Grove was discovered in 1841 by 
John Bidwell, and by i870 the majority of the big 
trees had been located. One of the largest examples 
in the Calaveras Grove was cut down in 1853; the bark 
was 15 to 18 inches iu thickness, and after stripping this 
off, the diameter of the trunk was found to be 25 feet 
ata height of 6 feet above the ground; it was 302 feet 
high. It was found to be impossible to fell it by 
ordinary means, so the trank was bored by pump 
augers of large diameter. This occupied twenty-two 
days, five men being employed, and at the conclusion 
of their labors it was found that the tree would not 
fall, so two and a half days were consumed in driving 
in wedges; the men then retired for dinner, and a gust 
of wind, blew it over, Nature apparently wishing to 
prevent the hand of wan from consummating this last 
act in a great tragedy of the forest. The bark was 
used to form a rvom in the old Crystal Palace, at 
South Keusington. - A. cotillon party of 32 persons 
danced on "thes stamp. «Another tree, called “ The 
Mother of the Forest,” was 321 feet high and 137 feet to 
the first branch. It is estimated that there were 537,- 
000 feet of sound inch timber in the tree. The ‘Father 
of the Forest” was about 400 feet high when standing, 
and its circumference at its base was 110: feet. A num- 
ber of the living trees have been named, and most of 
them are warked with marble tablets. 

There are 1,380 Big Trees in the Stanislaus or South 
Calaveras Grove, including ‘** Smith’s Cabin,” in the 
charred hollow of which atrapper lived for three years, 
and where he occasionally also stabled his horse. 

The “Canal Boat” is a decumbent tree. The upper 
side and heart have burned away; in the bottom 
thousands of young big trees have started. In the 
Mariposa Grove is a tree through which a road has 
been cut. 

Unfortunately, the Big Trees are exquisitely propor- 
tioned and are the noblest specimens which the bo- 
tanical world can offer, and for this and by reason of. 
their extreme age they ought to be protected from 
vandals. Many of the Big Trees are estimated to be 
3,600 years old, and 4.000 rings have been counted. 
Under the most favorable conditions these giants prob- 
ably live to be 5,000 vears old, and even more. They 
seldom die natural deaths; they seem to be exempt 
from the diseases which afflict other trees. Their worst 
en@igy’is’ wan, then comes fire, lightning, storms, and 
the Piving way of the ground on which they stand. 
~ Fossils show the Big Tree to be thé remnant of a once 
nuwerous fatuily ; it is a direct or collateral descendant 
of ancient species. Their ancestors formed a large part 
of the forests which flourished throughout the Polar 
regiotus, now desolate and ice-clad, and which extended 
into the low latitudes of Europe. The natural repro- 
duction of the tree is slow, and the preservation of the 
race.is dependent on waintaining the present. greves 
intact. The big trée rejoices in five names which have 
been given to it at various times; Sequoia, Washing- 
toniana, however, which was proposed in 1898, will pro- 
bably be the name under which it will be known. 
The big tree has been introduced into England and 
the Continent, and while it has done well it shows that 
the existing climates do not suit it, and the Sierra for- 
ests need fear no rivals. It has been occasionally culti- 
vated in the Eastern United States, where it does not 
flourish. There are two trees 35 feet high in a nursery 
at Rechester, N.Y. 

The lambéring‘of the Big Tree is very destructive. 
The enormous size and weight of the tree naturally en- 
tails considerable breakage, and the brittle trunk is 
liable to be smashed: by'any inequalities in the ground. 
The loss from this cause is great, but it is only one of 
the sources of waste. The great diameter of the logs, 
notwithstanding the lightness of the wood, causes 
their weight to be so enormous that it is impossible to 
handle many of them without breaking them up. For 
this purpose gunpowder is used, and the fragments are 
often of wasteful shapes, and unless great care is used 
in preparing the’'blast,a great deal of the wood itself 
is scattered into useless splinters. At the mill, where 
waste is the rule in the manafacture of lamber in the 
United States, the big tree nakes no exception. This 
‘waste addéd to the other sources of loss makes a total 
probably often considerably in excess of half the total 
‘volume of the tree. The big tree also stands as a rule 
ina wixed forest composed of many species, and the 
destruction caused by the fall of one of the enormous 
trees is in itself great, but the principal source of dam- 
age is the imniense amount of debris left.on-the ground, 
a certain source of futare fires.. This mass of broken 
branches, trunks and bark is often 5 or 6 feet thick, 
and necessarily gives rise to fires of great destructive 
power, although the Big Tree wood is not specially 
inflammable. ~ The devastation which follows such 
‘lambé@ring is.as complete and deplorable as the nn- 
touched forest is unparalleled, beautiful.and worthy 
of preservation. Fortunately, much of this appalling 
destruction has been done without leaving the owners 
of the Big Trees as well off as they were before it began. 
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HOME-MADE APPARATUS FROM HOME MATERIALS, 

We commence in this issue the publication of a series 
of articles by George M. Hopkins, the well known 
author of Experimental Science, which is certain to in- 
terest a wide circle among our readers, many of whom 
doubtless are looking for such information and sugges- 
tions as the articles contain. Everyone, boy or man, 
with a touch of mechanical instinct is possessed at 
times with the desire to amuse himself by putting some 
of the simpler mechanical movements into the concrete 
shape of a steam engine, lathe, electric motor, tool, or 
what-not. In the case of most of us, the task is ren- 
dered difficult by the lack of proper materials or the 
necessary implements, which may often be beyond 
reach, either because the would-be mechanic lives in a 
village or country district, where such things are un- 
procarable, or because the cash to buy the necessary 
outfit is pot available : the latter a frequent obstacle, we 
fear, to engineering schemes, where the engineer is yet 
on the roll-call of the district school and his pence are 
subject to a steady drain for candy, kites and fire- 
works. 

In the series of articles referred to, the author shows 
by drawings and descriptions how, by the use of 
ready-to-hand waterial about the house, the amateur 
mechanic may construct usefal working apparatus 
without “ going off the block” or outside the village 
boundaries; and the reader will discover that it is 
wonderful bow much a little ingenuity can accomplish 
with those odds aod ends of metal work—the leavings 
of the plumber and the furnace wan, discarded kitchen 
utensils or the wreck of-a worn-out sewing wachine— 
which would ordinarily find their way to the ‘‘ash- 
man” and the juankshop. 

Particalar value attaches to these articles from the 
fact that the illustrations are made from actual ap- 
paratus, constructed at different times either by the 
author or his assistant; and the reader who sets out 
to make one of these machines may rest satisfied that 
he is building a “*‘ working ” model that will work. 

Se ee 
ACTINO-ELECTRIC PHENOMENA PRODUCED BY VIOLET 
RAYS,* 
BY BICHAT AND SWINGEDAUW. 

The production of electric currents under the action 
of light has been known for some time, especially by 
the work of Ed. Beequere!. An experiment made by 
Hertz in 1887 was the starting point fora great num- 
ber of researches which will be briefly described. 
During his experiments with electric oscillations he 
showed that the sparking distance between the two 
spheres of an exciter was increased simply by the fact 
that they were lighted by another spark or a source 
rich in violet rays. A short time after, M. Hallowachs 
showed the influence of the. more refrangible rays upon 
the loss of charge of negative electricity. The latter 
phenomenon will be first considered. If a metal plate 
is united to an electroscope and illuminated by an are 
lamp, the loss of charge is made evident. If the plate 
is negatively electrified, the gold leaves approach each 
other rapidly; if positively, no effect is produced. 
Messrs. Righi and Stoletow operate as follows: A me- 
tallic plate and a sheet of wire gauze are placed par- 
allel at about one-eighth of an inch; M. Righi unites 
the two conductors to the two pairs of quadrants of an 
electrometer; M. Stoletow connects the metal plate to 
the negative pole of one hundred cells of battery and 
the gauze to the positive pole, with a sensitive gal- 
vanometer in the circuit. When the plate is lighted 
through the wire gauze, the galvanometer is deflected. 
When the connections are changed the effect is null. It 
is the violet or ultra-violet rays that have the greatest 
action, but with potassium the light of a candle and 
even the less refrangible rays give the effect. All the 
substances transparent for violet or ultra-violet rays 
let the active rays pass, but glass and mica cut off the 
greater part. If the negatively charged body is trans- 
parent for the active rays, such as water, the effect is 
less, while non-transparent liquids, as solutions of 
fuchsine, act like the metals. 

M. Righi was the first to show the action of light 
upon non-electrified bodies, in 1888. If the plate and 
wire gauze which are united to the two pairs of quad- 
rants of an electrometer with charged needle are of 
different metals, a deviation is obtained when the 
plate is illuminated through the gauze screen ; the de- 
flection is independent of the charge of the plate or 
the distance apart, but depends on the nature of the 
metals used. If the same metals are used, a deflection 
is obtained ; this system constitutes a photo-electric 
couple. .Such couples may be placed in series and are 
analogous to piles on open circuit. If the gauze is sup- 
pressed and an isolated body is lighted, it is electrified, 
but mach more slowly. The maximum potential de- 
pends upon the nature of the metal; the electrifica- 
tion is positive in general, but is negative in some ex- 
ceptional cases. Messrs. Elster and Geitel have shown 
that polarization of the light has a marked effect. In 
the case of a sodium-potassium amalgam upon whose 
sarface the light of a lamp polarized by a Nicol’s 
prism falis at an angle of 45°, the deviation of a gal- 





* Abstract of lecture reported by the Paris correspondent of the Scien- 
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vanometer in circuit with it and a battery of 250 volts 
is a waximuam when the plane of polarization and the 
plane of incidence are perpendicular, and vice versa, 
the relation between maxima ahd minima being as 1 to 
10. As to the wechanism of the transport of elec- 
tricity under the action of the rays, the question is not 
fully decided. M. Arrhenius, in 1887, supposed that 
the gas acquires a kind of electrolytic conductibility 
under the action of the rays ; several other physicists 
had the same opinion. This idea has been disputed 
by others since that time, especially by M. Righi, who 
seems to have demonstrated that the discharge takes 
place by convection, with a speed of 150 to 750 feet per 
second, Other experiments seem to confirm this 
opinion, notably that of M. Ernst Simon, who shows 
that the change in the specific inductive capacity of 
the gases, which should be considerable if they be- 
came conductors, is in reality feeble. The nature of 
the particles is to be considered. Messrs. Lenard and 
Wolf have shown that under the action of the re- 
frangible rays the surface layer of metals is disinte- 
grated, and the particles taken from the surface may 
thus carry the charge. M. Righi, however, supposes 
that the gaseous molecules carry the charge. If the 
gases condensed at the surface are driven off by heat- 
ing, the effect is much less. Other experiments seem 
to confirm this idea, M. Lenard has recently found 
that a metal plate in a vacuum, lighted by ultra-violet 
rays, emits rays charged negatively and deviable by 
the magnetic field like cathodic rays. These phe- 
nomena give an explanation of atmospheric elec- 
tricity. It has been found by M. Buisson that ice, 
when dry, acts like a metal under these circumstances, 
but when wet the effect is null. Ou the other hand, 
the action of the ultra-violet rays increases when the 
pressure diminishes, and the atmosphere absorbs these 
radiations coming from the sun. According to M. 
Brillouin, the electrification of the atmosphere is due 
to the action of the solar light upon the ice-needles of 
the cirrus. These needles, lighted by the sun in air 
relatively rarefied, lose negative electricity and the 
surrounding air becomes negatively electrified without 
becoming conductor. This air yields its charge when 
in contact with the earth. Different observations 
seem to uphold this idea. It remains to be seen 
whether the phenomena of ultra-violet rays are con- 
nected with those of like nature due to flames, inecan- 
descent bodies, phosphorus, cathodie rays, ete. To 
connect these, it suffices to admit that in all cases there 
is emission of cathodic rays; a further study of the 
subject would be useful. 

The second series of phenomena is the increase of the 
sparking distance. The action of the ultra-violet rays 
upon the spark was first discovered by Hertz. He 
showed the action of the rays from one spark upon an- 
other by arranging two sets of dischargers, one beside 
the other, both being connected with the same induc- 
tion coil. One discharger was regulated at a small dis- 
tance, and gave a spark at each interruption of the cir- 
cuit ; the second had the maximum distance at which 
such a spark passed. If now a metal or glass plate was 
placed between the two dischargers, the latter spark 
ceased, but. reappeared upon removing the plate. It 
was found that the interposition of the plate diminished 
a two-inch-sparking distance to one inch. The action 
of the spark is propagated in straight lines, and the 
active rays are absorbed by most solids; quartz is 
transparent, also water, alcohol and’ether. Melted 
paraffine, benzine, bisulphide of carbon, are almost 
opaque. The rays are reflected and refracted like 
light rays; a prism of quartz interposed will suppress 
the action by deflecting the rays; if the discharger is 
moved to the base of the prism, the action reappears. 
Different experiments show that it is the ultra-violet 
rays which produce the action. Ordinary sources, rich 
in these rays, give analogous results, the electric are, for 
instance. It may be concluded, with Hertz, that ultra- 
violet light has the property of increasing the distance 
of disruptive discharge of an induction coil, or like dis- 
eharges. The increase depends upon several factors : 
The form of the poles; it is greater with balls than 
with points. The nature and pressure of the gases ; 
when the pressure is diminished, it passes toward a 
minimum. The nature of the poles; platinum is es- 
pecially sensitive, copper and zine are less so, and 
aluminium unsensitive. A meniscus of pure water is 
unsensitive, while that of an absorbent liquid is sensi- 
tive. Messrs. Wiedemann and Ebert, who made the ex- 
periments, consider that the increase augments with 
the absorbent power of bodies for the active rays. The 
surface of the poles must be acted upon, and not the 
intervening space ; both poles are sensitive, according 
to Hertz, but Wiedemann and Ebert, with 0°12-inch 
poles, find the cathode alone sensible. The authors 
have shown that the sensitiveness of the positive pole 
depends upon its radius, being null for a diameter less 
than 0°2 inch, but then inereases. The action is mani- 
fest in a time smaller than one-billionth of a second, as 
shown by M. Swingedauw. The action depends upon 
the condition of the charge; it is an increasing fanc- 
tion of the rapidity of the variation of potential at the 
instant the spark occurs, as the latter experimenter 
shows. It seems, then, that the increase of sparking 
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distance between two poles under the action of ultra- 
violet light depends upon the natare, form, and dis- 
tance of the poles, the nature of the dielectric and the 
speed of variation of potential. In conclusion, it may 
be asked whether the phenomena of descriptive dis- 
charge and those of loss of charge provoked by ultra- 
violet rays are not correiative ; certain experiments 
seem to favor this idea, but a systematic and exact 
study of the two actions is necessary. 





SCIENCE NOTES. 
John D. Rockefeller has given $100,000 to the psy- 
chological laboratory at Columbia University. 


Mt. St. Elias has been badiy shaken by an earth- 
quake. It is said that the mountain was considerably 
torn up. The shogk was so severe that a mass of ice, 
acres in extent, broke loose from the top of the moun 
tain, and went crashing down the sides carrying every- 
thing with it. 

The New York Central and Hudson River Railroad 
is building a new passenger station at the Bedford 
Park entrance to the New-York Botanical Garden. 
The passenger shelters and waiting rooms on the east 
side will open directiy into the plaza, and the name 
of the station will be changed to Bronx Park. 

A mountain-climbing party in the Sandwich Islands 
was attacked by a colony of wild bees, They had 
climbed Konabunui, the highest peak near Honolulu, 
In descending precipitous eliffs they were attacked by 
the bees, which stung them when they were helpless 
to ward off the insects. For nearly a mile the bees fol- 
lowed them until they reached a point where they 
could defend themselves. 

A model of the cathedral of St. John the Divine has 
been under construction for tho past two years, It will 
be a miniature building, 50 by 25 feet, with a height of 
85 feet. Itisonascale of an inch to the foot. The 
structure will be built of plaster, and a wooden frame 
will accommodate over a hundred persons. It is to 
be exhibited on the site of the cathedral, and possibly 
inside of a temporary structure. The work upon the 
cathedral proceeds slowly. 

Surgeon-General Van Reypen does not consider that 
Guam is a good naval station. He says that typhoid 
fever is practically endemic in the island, owing to the 
pollution of the drinking water. There have been 
twenty-five cases and four deaths from this cause ina 
force of 143 mer. The climate is also debilitating, but 
is not otherwise bad. The mean annual temperature 
is above 77° Fah. The Surgeon-General considers it 
would be better to establish a station at Cabras Island, 
which, as it is not inhabited at present, has its soil free 
from infection. 

A new life-saving net has been adopted by the New 
York Fire Department. It consists of a circular gas 
pipe frame, which shuts up liké an old-fashioned purse, 
and which when opened has a diameter of 18 feet. A 
canvas net is attached to the frame, and the canvas is 
lined with a layer of wadding two inches thick. The 
shock to a person striking the net is reduced toa mini- 
mum, and the difficulty in holding it is lessened by 
means of strong spriugs by which the canvas is at- 
tached to the frame. They take up the force of the 
impact. A trial was recently held, and a fireman 
jumped from a height of four stories into the net, and 
the shock of the impact was trifling. The men who 
were holding the net felt practically no strain. 

Ap American circus has been visiting Germany, and 
our consul at Aix-la-Chapelle gives an interesting ac- 
count of the way the Germans received the show. The 
bill-posting was a revelation to them, both in magni 
tude and character. The way in which the tents 
were erected and the ground prepared astonished the 
people. When the circus itself arrived, not a work- 
man went to the factories, and the spindies were idle 
all day. At every performance the tents were filled, 
and the vague antipathy against the United States 
has been turned into respect and awe. The people 
pow consider that anything is possible to Americans, 
Our consul considers that if an agent of American 
goods would follow in the wake of the circus, he would 
make ready sales. 

According to the national law of Italy, dated Febru 
ary 7, 1892, anybody who suppresses, destroys, sells, or 
in anyway turns to his own profit paintings, statues, 
or other works of art kept in galleries, libraries or 
private collections mentioned in the law of June 28, 
1871, is liable to imprisonment and fine. Prince Chigi 
has just been tried for selling one of his own pictures, 
a Madonna and Child, by Botticelli. It was stated 
that a vast sum was paid the Prince for this picture. 
The Roman court fined him $63.000 and sentence: 
him to three wonths’ imprisonment. In order to get 
the picture out of Italy, it is reported that another 
subject was painted over the picture. This com- 
pletely mystified the customs officers, and the sale of 
the picture was not discovered until it was well out of 
the country. It is ramored that other pictures are in 
danger of being smuggled out of Italy, but the govern- 
ment is taking measures to prowptly punish anyone 
making a sale of this kind. 
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THE WOODS ELECTRIC VEHICLES. 

Among the exhibits at the automobile show are 
some interesting vehicles shown by the Woods Motor 
Vehicle Company, of Chicago and New York. This 
company has recently put upon the market a nutp- 
ber of entirely new designs, and we illustrate two of 
them. The wotor vehicle proposition is one which, 
in its broadest sense, involves in addition to public 
transportation the equipment and maintenance of 
hundreds of thousands of gentlemen's private stables 
with fine carriages in all variety of styles rather than 
the creation of a machine which will transport a man 
from town to town, or on long country tours, and this 


company has aimed to supply the wants of the former 


clags Eleetrical propulsion being clean and almost 
noiseless recommends itself specially for private con 
vevances The carriages we show. are an open elec- 
tric landau and a country elub wagon, both of which 
are useful and handsome vehicles. For many practi 
eal reasons the company has en 


tirely abandoned the use of wire 


wheels. pneumatic tires and tubular 
construction. and are now confining 
themselves strictiv to such carriage 
design and construct nm as 18 well 
known in the art, wh makes 
them susceptible of repairs, so far 
as the earriage part is concerned 
bY an’ irriage wanutacturer In 
the countrv, and the electrical parts 
av I s stan lized and 
Sit ied that anv eectrician em 
ploved wv in electric Hgnt com- 
pany or plant in any eity can sue 
esfullv make ar nspection and 
pairs at qwway be necessary from 
to ti é nha ( vhich their 


resources 


endent f ta ry, by which 

pur aser in g e his vehicie 
proper care and atrention in his 
ywn city or town The moving 
parts a I vided W Dall Dear 
ings interchbangeavdie in their le- 
tails, and the entire construction of 
the vehicle is one in which efficiency 
and durability are alone considered 


here are three or four speeds con- 
trolled by the sawe lever that ap 
piles (Che brake, 8oO that oniyv two 
points of attention are necessary 
for the entire management of the 
vehicle. They run backward or for 
ward, and the removal of key from 
the reversing switch locks the ve 


hicles when not in use heir run 


ning capacity is 00 to 75 wiles per 
day, subj t to recharging facilities 
or duplication of the batteries. 


_ > oe 
The Selenides of Nickel, 
M. Fouzes-Diacon, who has lately 
nteresting re 
searches, bas succeeded in form 


ing a series of new compounds, 


namely, the seleniides of nickel The 
experimenter deseribes his method 
in) a paner recentiy presented to the 
Aca bie des Sciences The only 
previous work in this direetion is 
that of | e, who found that the 
vapor of selenium reacts, at a red 
heat, upon powdered nickel, giving 


A CTVSTAllinbe Wass appearing to con 


siet of erveta’s of the eubie svetem 
line ser f selenium compounds 
prepared by M. Fonzes Diaecon is 
quite extensive, and is analogous 


to the corresponding sulphides ; 
among others he has obtained the 
protoselenide of nickel in well 
; 


marked cubical crystals. It is pre 


pared by bringing the selenium vapor, very dilated 
in a current of nitrogen, upon plates of nickel brought 
heat The plates are seen to become covered 
with erystals having the appearance of moss or of 
long prisms. If the selenium vapor brought by the 
nitrogen arrives in greater proportion, the nickel 
plates become covered with crystals which are much 
f resulting from the fusion of the first 
stals formed. If the operation is stopped at this 
ment, to avoid the complete fusion of the ervstal 
line layer, this is seen to be formed mainly of 
louble tetrahedrons, right and left combined. The 
erystals are very distinet, having a gravy color with 
bluish reflections and corresponding to the formula, 
Ni Se. The protoselenide of nickel thus appears to 
belong to the eubie system 
To obtain the sesquiselenide, the anbydrous chloride 
of niekel is heated to redness in a current of hydrogen 
selenide; it gives rise to products corresponding, ac- 
cording to cirenmstances, to Ni, Se, or Nis, Se,. A 
gray crystalline prodact was especially obtained, which 


Scientific American. 


presented forms derived from the cubie system, whose 
formula approaches Ni, Se,, but is not quite free from 
a product less rich in selenium. The biselanide of 
nickel, corresponding te the formula Ni Ses, is obtained 
by the reaction of hydrogen selenide upon anhydrous 
chloride of nickel, heated to a temperature of about 
300° C. It has the appearance of a friable mass of a 
dull grayish black. The same result is obtained by 
using nickel oxide. The preceding compounds, heated 
to whiteness in a current of hydrogen, lose selenium 
by degrees, and there results a melted mass of a yel 
low bronze color with a metallic fracture. This pro- 
duct, powdered and submitted again at a high temper- 
ature to the action of hydrogen during six or eight 
hours, is transformed into a sub-selenide of nickel, 
Ni, Se, having the appearance of melted masses of a 
golien yellow. The oxyselenide of nickel has also 
been obtained. The experimenter wished to form the 
sub-selenide, analogous to the sub-sulphide which has 
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heated in a current of oxygen, they give the green 
nickel oxide and se!enious anhydride. 
The Ruins of Eridu, 2400 B. ©, 

About the mound is a wall some 20 feet in height, 
pierced by three openings, the remains of the gateways, 
says Biblia. Nearly the entire inclosure is filled with 
a brick platform, equal in height with the surround- 
ing wall, The southern part of the mound contains a 
few imposing ruins, but on the northern edge stands 
the temple, a pyramidal-shaped building, reaching 70 
feet above the platform. Two of its stories are still to 
be seen. A peculiar feature of the temple is a marble 
stairway 15 feet broad and 70 feet in length, leading 
up to the exterior. The polished marble slabs which 
served as steps are still scattered among the ruins, at- 
testing to the extreme richness of the building, and 
along the two edges of the stairway are balustrades : 
at the foot of the stairway the bases of two large pil- 
lars remain, the object of which 
is uncertain. The peculiar shape 
of the bricks, plain cones, cylinders, 
innumerable fragments of pottery, 
pure gold jeaf, and stone imple- 
ments abounding in great profusion, 
are the distinguishing features of 
this rain. Unlike most other Baby- 
lonian temples, that at Eridu was 
built partly of stone, for the archi- 
tects here had access to the neigh- 
boring sandstone ridges, and the 
plain to the south abounds in great 
boulders of black granite. The state- 
rx. a ment frequently wade that the huge 
stones from which the Telloh statues 
were hewn were quarried at Sinai 
must now be modified, for the quar- 
ries about Eridu supplied the ma- 
terial. Mr. Taylor, speaking of the 
mound, says that as one approaches 
it he will see “blocks and pieces 
of warble, rough and polished, of 
different colors of the most beauti- 
ful hues ; fragments of bowls, vases 
and coffins, in crystal, marble, and 
alabaster ; gilt-headed nails, curious 
bricks, and tiles of original shape 
and composition, and lastly, and 
the most curious and interesting, 
the clay hatchets and hammers, the 
flint Knives and styles, stone and 
clay nails, and a hundred other 
objects so palpably denoting a re- 
mote period and one of the earliest 
stages of civilization.” One may 
imagine the desire which the ex 
eavator has to reveal the treasures 
buried in this ruin. 

Another Balilway in China, 

The Russian governmentin China 
is contemplating the construction 
of another railway in China. The 
course of the new line, as at present 
projected, will ran from Samarkand 
to Hankow, via Chodsehend, Margi- 
tan, and through one of the Pawirs. 
Should this route be ultimately 
followed, it will involve the boring 
of a tunnel through the Kosbgor 
Mountains. Koshgor is the center 
of the transit trade between Russian 
Central Asia and East Turkestan, 
and the new overland route will 
either run to Chatan, thence to 
Tschortschen, and Tschorjolyk at 
the Lobnor Lake, or it will traverse 
the Tarim Valley. From the Lobnor 
Lake the line will stretch through 
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been prepared by Arfoedson by reducing the sulphate 
in a current of hydrogen. The seleniate of nickel pre- 
viously dried was accordingly heated in a current of 
dry hydrogen ; in the beginning water vapor is formed 
with sablimation of selenious anhydride, as the tem- 
peratore rises, the hydrogen reacts upon the salt with 
incandescence. The operation is then stopped, and a 
dark green powder is found, which dissolves partly in 
dilute hydrochloric acid without disengagement of gas, 
and entirely in the concentrated acid, giving off hydro- 
gen selenide. This body proves to be an oxyselenide 
of nickel, or rather a mixture of oxide and selenide 
of nickel, whose proportions vary according to the 
rapidity with which the reducing temperature has 
been obtained. The properties of the selenides of 
nickel have been studied by the experimenter. Hydro- 
chlorie acid, even concentrated, attacks them but 
slightiy ; in the gaseous form it transforms them ata 
high temperature to nickel chloride. Nitrie acid oxid- 
izes them and forms selenites; chlorine displaces the 
selenium at a moderately high temperature. When 


one of the passes in the Altyn 

Mountains to the Tsoidam Plateau, 

thence along the Semenow Moun 
tains through the Hoango Valley, to Lau-tschow 
This town is the capital of the province of Kamsu, 
which possesses a population of 11,000,000 persons, 
so that the railroad will serve a very thickly popa- 
lated country. After leaving Lau-techow the railway 
will extend to the province of Shensi and thence 
through the Hankiang River valley to Hankow. The 
railway, if constructed on these projections, will prove 
of immense service to Russia, since it will enable the 
products of Russian Central Asia to be carried and 
marketed at the great center of Chinese trade. Then 
again Hankow isin steamer connection with the rich 
province of Szclhuan, which boasts a population of 
46,000,000. 
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THE American Bridge Company has secured a con- 
tract from the North German Lloyd Steamship Com- 
pany for the erection of a foundry building and a 
blacksmith shop at Bremen. The contract calls for 
800 tons of structural steel and was secured in competi- 
tion with German concerns. 
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ELECTRIC MINING LOCOMOTIVES. 
BY FRANK C. PERKINS. 

There are wany features of the electric mining loco- 
motive that render it peculiarly adapted to the trans- 
portation requirements of mining. In the first place, 
it lends itself readily to the restrictions as to size which 
are imposed by the limited ‘width and height of the 
various tunnels aud workings; for as compared with 
other forms of motors, bulk for bulk, the electric loco- 
motive is the swallest in proportion to its tractive 
power. Furthermore, the transmission of the power 
involves nothing further than the stringing of the 
wires, which, as shown in our illustration, Fig. 3, may 
be carried in one of the upper corners of the tunnel, 
where they are entirely out of the way of passing 
traffic. Electric haulage, indeed, forms by no means 
the least valuable part of an important revolution 
which is being effected by the introduction of electrical 
power into mining practice. 

There are three or four general types of electric min- 
ing locomotives as manufactured by the leading 
builders. The first class are centrally controlled, as 
illustrated in Figs. 1 and 3. These locomotives are 
built with the wheels inside the frame ; though also 
frequently made with the wheels outside where the 
gage of the track permits of a choice. The second 
class of mining locowotives are controlled from one end 
only, as shown in Fig. 2. 

The centrally controlled electric wining locomotives 
of the heavier type, weighing in the neighborhood of 
15 tons, shown in Fig. 3, are frequently equipped with 
three sets of wheels and axles, and a wotor located on 
each axle. Oneof this type isshown just coming out of 
a mine entrance in Ohio and is operating on a two per 
cent grade. The draw-bar pull is 5,500 pounds and the 
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terms of weight on driving wheels, 
which is the factor determining 
their tractive power, and not in 
terms of horse power, which varies 
with speed. 
8 I 2 a 
Dragon-Fly Nymphs. 

In an instructive article by the 
Rev. Arthur East in Kuowledge, 
some theories of the method of res- 
piration of dragon-flies are brought 
forward. The writer says: “Of 
more than two hundred individual 
nymphs of A’schna cyanea observ- 
ed, every one spent about the last 
two weeks of its aquatic life (minus 
the final two or three days) with 
the tip of the abdomen clear of the 
water, and the anal passage open 
to the air; when disturbed, the 
nymphs would descend a short dis- 
tance down the stick they rested 
on into the water, and return very 
shortly to their former position. 
During the two or three days im- 
mediately preceding emergence the 
position was reversed, and the head 
and thorax were protruded into the 
air as far as two large breathing 
apertures on the fore part of the body, called the 
thoracic spiracles. These spiracles under a lens could 
be seen to be open, and they are connected with well- 
developed trachee. This habit suggests very strongly 
that during the last fortnight of its aquatic life the 
nymph breathes the outer air direct into the tracheal 
system. Being anxious to 
know whether this faculty 





Eo 








is confined to the later 
nymph stages aione, the 
writer lately procured some 
nywyhs of Aschna cya- 
nea, about 144 inches long, 
and kept them out of 
water in damp weed, and 
the result is not a little 
surprising. 

* Two nymphs have been 
living out of water for more 
than two months, with 
only ‘short intervals for 
refreshment,’ and are as 
well and vigorous when 
put back into water as 
when first removed from 
it, and take their food 
with the wonted appetite 
of their kind ; the intervals 
between visits to the water 
have varied from two days 
to twenty-eight days, and 
the times in the water have 
varied from two minutes 
to twenty hours; during its 
aerial periods the nymph 








Fig. 2.SINGLE-END, GONDOLA STYLE, ELECTRIC MINING LOCOMOTIVE. 
Now in use at Paris Exposition. Weight, 8,000 pounds; drawbar pull, 1,000 pounds, 


capacity of each of the three motors is 35 horse power. 
‘lhe frame is supported, as the reader will notice, upon 
springs which are connected together by links, thus al 
lowing the equalization of the weight on uneven tracks. 

the Westinghouse single-end locomotive now being 
operated by the Shawmut Mining Company is 
equipped -/ith two motors operating at 220 volts. The 
full-load speed of this locomotive is 8 miles per hour, 
and its total weight is 16,000 pounds. The draw-bar 
pall in starting is 3,500 pounds, and while running is 
~,100 pounds. The drivers are 30 inches in diameter, 
and the wheel base 44 inches. 

At the Paris International Exposition the electric 
tuining locomotive shown in Fig. 2 is being used about 
the grounds. It is of the gondola style, and was 
mwanufactared by the Jeffrey Manufacturing Company 
for the Paris Exposition Company. Its total weight is 
8,000 pounds, and it has a draw-bar pull of 1,000 
pounds. 

Two 20 horse power motors are used on the Paris 
Exposition locomotive and they are capable of operat- 
ing at from 6 to 10 miles an hour. 

The number of tons weight of train which an electric 
mining iocomotive will haul, at standard speed, on 
straight track may be accurately estimated when the 
grade and frictional resistance of the cars are known. 
The frictional resistance varies greatly with the kind 
of cars, the condition of the journals and the conditions 
of the track. 

The amount of friction varies from 20 pounds to 70 
pounds per net ton for ordinary voal mine wagons: and 
if the track is out of surface or gage and the cars are 
overloaded, an indefinite amount of train resistance is 
added, 


Electric mining locomotives are usually rated in 


is perfectly quiescent on 
the weed, and resumes its 
aquatic life exactly where 
it left off. Nor does this 
extraordinary faculty of living in both elements alter- 
nately seem confined to nymphs of which A®schna 
cyanea is an exawple.” 


The Perishability of Paper. 
The perishable character of modern paper is due 








Fig. 1—CENTPALLY CONTROLLED MINING LOCOMOTIVE. 


Cover lifted, showing arrangement of motors, gearing, etc 


primarily to the use of wood pulp which is not 
thoroughly made, and the introduction of loading 
materials. The Prussian government took the matter 
up and passed very stringent laws upon the subject 
Standards of quality were set up, and all papers for 
documents must be submitted to official tests, 


——— —>+-2+e-— — 
Atomic Weight of Radium, 


In a communication recently wade to the Académie 
des Sciences, M. Curie states that he has sueceeded in 
waking an approximation toward the atowie weight of 
the new elewent radium. Since the commencement of 
his researches for isolating the new element, the pro- 
gress of its concentration in the chloride of barium bas 
been constantly observed by the stady of the spectrum 
and determinations of atomie weight. Each time that 
the treatwent of the mineral gave a new quantity of 
the chloride, this was submitted to a systematic series 
of erystallizations in order to give a small quantity of a 
product as concentrated in radium as possible. A part 
of this was treated with hydrochloric acid to give a 
very pure product, which M. Dewarcgay has found by 
the last series of spectrum analyses to contain only 
traces of barium, and may be considered as an almost 
pure chloride of radium, The quantity of pure salt 
isolated in this way is insufficient, however, to obtain 
the atomic weight of radium, and M. Curie, in his last 
determinations, used the product containing a larger 
proportion of barium, of which he had 6 grains. A 
determination was wade at the same time upon pure 
chloride of barium as a check. After indicating the 
process used for finding the atomic weight of each pro 
duct, M. Curie states that the weight found for barium 
gives the number 138, and that of the product contai: 
ing radium, 174°1 and 1736 in two cases. There is no 
weans of finding the relative amount of radium and 
barium in the latter product, but M. Demarcay cou 
cludes from the spectrum that there is a greater pro- 
portion of radium. It is, therefore, certain that the 
atomic weight of radium is wuch greater than 174. 
The quantity of pure chloride of radium isolated is not 
sufficient to allow the study of the properties of this 
element in a pure state, but its existence is no longer a 
matter of doubt. 





Fig. 8.—CENTRALLY CONTROLLED MINING LOCOMOTIVE. 
Weight, 15 tous; drawber pull, 5,500 pounds. 
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LAWRENCE POWER COMPANY'S PLANT AT 
MASSENA, N. Y. 

at the little town of 

one of 


THE 8&T 


There is 
Massena, N. Y., near the St. 
the latest and largest of the hydraulic electric power 


nearipy completion 
Lawrence River, 
plants, the development of which is one of the most 
significant features in the world of engineering at the 
close of the nineteenth century. The earliest of these 
of the Niagara Falls Power Com- 
which we have at various times 
sompiete This plant bas a 
it of 50,000 horse power, and a second 
being which will exactly 
Another extensive plant for the 
the Great Lakes ic that 
“onstracted at the Sault Ste. Marie 
are in progress for the develop 


instaiiation 
pany, it Niagara, of 
ilustrations, 
capacity at preser 


pit is now excavated 


double the capacity 
utilization of the waters of 
which is being 
rapids, where works 
ment of. 60.000 horse power 

The ambitious undertaking which forms the subject 
of our front page engraving contempiates the develop- 
ultimately of 150,000 horse power, although the 


works at presentin progress are designed for an output 


of 75,000 horse power, this being the capacity of the 
present canal. By a study of the accompanying plan 
of Massena and its surroundings, it will be seen that 
the natural conditions are remarkably favorable to the 
developwent of a scheme like the present one. For 
everal n n the vieinity of the Long Sault Rapids, 
in Ww h the St. Lawrence River undergoes a fail of 50 
feet, the Grasse River flows approximately parallel with 
the St. Lawrenceata distance of a few wiles from the 
same, U ately discharging into that river below the 
ra s At the head of the rapids the level of the St. 
Law e is about 42 feet higher than that of the 
t utary eam, and advantage has been taken of 
this fact to cut a canal across the intervening country 
ind ut the head of water which is thus secured ina 
j ver pia located on the banks of the Grasse 


i tail-race for the discharged 


utters The eff iv head above the Grasse River 
le at the power house is 3549 feet. As at present 
con ucted, the canal has a surface width of 192 feet. 
apd a p i8 feet. The present capacity of the 


whole scheme is limited by the capacity of Grasse River, 


which bas sufficient sectional area to carry away the 


opment of 75 000 horse power 


the 


tail-race waters for aceve 


When this point has been passed in development 
scheme, dredging operations will be necessary 


River : 


out the same and making full use of the capabilities of 


of the 
in the Grasse but it will be possible by dredging 
iitimately enlarged, to produce a max- 
The 
at the power house 


the cana! s 


imam of 150 000 horse power. hvdrauliec-electrie 


pliant which is now being erected 


will have a capacity of 37,500 horse power; and the 


diately to be made will bring 


tal horse power of 75,000, 


extension whichis imme 
up the equipwent toa to 

By the 
pan 1 party wade up of the representatives of techni 
eal journals of New \ recently taken down to 


Massena as guests of the 


courtesy of the St. Lawrence Power Com- 
rK was 


Power Cowpany, and driven 


over the work, every facility being extended by Mr. 
W iam f Aiunermann, the general Manager, and 


Mr. T. A. Gillespie, the contrator, of the St. Lawrence 


Power Company, for a thorough examination of the 


saine. As 


sOmpany 


s result of the very quiet manner in which 


has executed a work of this magnitude, 


surprise Was expressed at the advanced stage to which 


tal estimated excavation 


it acl een pushed aor we 

of 5.922.000 yards, 4,500,000 vards had been removed. 
The canal, which is about three miles in length, has 
been so fa “ivanced indeed that it is likely it will 
be ready for use during the spring of next year. 
The con e work of the power house is completed 
and roofed it nd the work of installing the turbines 
and generators is being actively prosecuted 


The power house, which is being built upon the bed 


rock of the Grasse River, will ultimately be neariy seven 
hondred f ong, witha width of about 150 feet. The 
fifreen 6.000 horse power turbir es, or rather sets of 
turbine ach set consisting of six wheels), whieh will 
ne he} netalied. are of the well known Victor type 
I e turt will be placed upon horizontal shafts in 


three sets of two wheels each This is in marked eon- 


trast to the tarbines at Niagara, which, with their cor- 


responding generators are wounted upon vertical 


Niagara shafts are 150 feet in length. while 


feet 


shafts. The 


the horizontal shafts at Massena are but 80 long. 


r six turbines of each set will develop power suf- 
ficient to operate one 5.000-horse power generator. 
Such stractural differences as there are bet ween the 


s are due to the difference in the character of 


two ou 
the two waterways, the fall at Massena being less, 
and the volume of water greater than at Niagara 


‘The power house will have a height of about 60 feet, 
head room for an 85-ton overhead electric 


LmMple 


giv a 
travel 
} 


length 


throughout the entire 
to the fifteen 


og crane, which will run 


f the power house In addition 


sets of turbines for driving the large generators, there 


will here be installed three smaller turbines, operating 


three direet-eurrent generators, to be used as exciters 


for the main machine Direct current is required for 
exciting alternating current machines, and this may 


be furnished by a small direct-current machine rotat 
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ing on the same shaft with the large machine, or else 
separately driven. For the plant of the Power Com- 
pany, as in practically all other large supply systems, 
separate exciters are provided, and in this case, as 
stated, they are operated on separate shafts, and by 
separate turbines, 

Each of the enormous main generators, giving an 
output of 5,000 horse power, will weigh 175 tons. The 
generators will stand about 22 feet above the tops of 
the foundations, and each machine will measure on 
the ground 22 feet by 18. The generator shaft is acon- 
tinuation of the shaft upon which one set of the tur- 
bines is mounted. This sbaft carries the revolving 
field, which is in effect a huge steel wheel, 15 feet in 
diameter and 8 feet wide, cast with ten massive spokes. 
This field magnet is designed to rotate at a speed of 
150 revolutions per minute, which gives a speed at the 
circumference of about one and three-quarter miles per 
minute. The wheel carries twenty externally project- 
ing pole pieces, and rotates within a large stationary 
ring built up of thin soft steel disks held by a massive 
outside cast iron yoke. These thin steel disks consti- 
tute the stationary element of the magnetic circuit of 
the generator. Along the inner face of the ring which 
is thus built up are provided slots in which are laid 
the copper conductors of the armature. These copper 
bars are mica-insulated. The rotating wheel (which, 
with its projecting pole pieces and copper windings 
supplied with current from the separate exciting ma- 
chines, forms the field magnet of the generator) induces 
an alternating current in the copper windings of the 
stationary outer ring or armature. It is this current 
which, at a pressure of 2,200 volts, will give an electri- 
eal output of 5.000 horse power. This current is car 
ried toa main switehboard, the various machines be- 
ing connected therewith by means of a set of massive 
copper bus-bars, 

The method by which the output of 75,000 horse 
power will be controlled possesses unusual interest, on 
account of its simplicity. One man, by manipulating 
a series of electric buttons, arranged on a small stand, 
will be able to control instantaneously the whole out- 





PLAN SHOWING LOCATION OF THE MASSENA 
POWER CANAL. 


put of 75,000 horse power. Running the length of the 
power house will be a raised platform, in the middle of 
which will be built a central controlling stand, made 
desk-fashion and semi-circular in shape, so that an en- 
gineer stationed at its center will have within reach 
the controlling apparatus of the entire station, This 
controlling stand will carry a number of marble siabs 
or tablets (one for each generator), upon which will be 
mounted small controlling keys. These keys are ar- 
ranged on the interlocking systew, and they will oper- 
ate, by meaus of local battery circuits, aseries of com- 
pressed air valves and pistons. The latter will, in 
turn, control a series of fifteen switching stands, one 
for each generator, equipped with the necessary cut- 
outs and switches. The stand will be located under 
the raised platform and approximately opposite its 
Each stand will carry three- 
pole shunt circuit*breakers, in with 
which will be three-pole double-throw switches. The 
circuit-breakers and switches are controlled by means 


corres px mding generator. 


carbon series 


of compressed air, as previously stated, from the cen- 
tral controlling stand operated by the engineer. Stands 
similar to the switehing stands are provided for the 
different outgoing circuits. The operator thus has 
under his eye at every moment the huge generators 
themselves, their corresponding switches and indicat- 
ing instraments, and in reach of his fingers are the 
electric buttons, by means of which the entire plant is 
regulated and controlled. 

The current thus generated will be used for a variety 
of purposes. It is adapted for use in operating induc- 
tion motors, which, because of their ideal simplicity of 
construction and operation, are cowing widely into 
use in place of the more delicate and complicated di- 
rect current motor for general power service. It can 


be used for lighting and heating, and for electrolytic 
work, as well as ip a great variety of electro-chemical 
processes, such as the manufacture of aluminium, ecal- 
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ciam earbide and other products which have been 
made commercially available only through the appli- 
cation of electric power at extremely low cost, as fur- 
nished by such means as the Niagara and the St. Law- 
rence plants. For some of these purposes the high 
tension alternating current has to be transformed into 
low pressure direct current, and this is readily done 
with very small loss, by means of the modern rotary 
converter. 

Massena is an unusually good center for such a pur- 
pose, as its facilities for transportation are excellent. 
The New York Central and Grand Trunk lines inter- 
sect here, and the Vermont Central Railroad and the 
New York and Ottawa Railroad come within a short 
distance of the town. Large lake vessels may be ad- 
mitted to the power comvany’s canal, thus affording 
direct communication by water with the lake system. 
If necessary, in the future, a lock may be constructed 
which will pass vessels from the canal into the Grass 
River, and thence back into the St. Lawrence River. 
Such a plant as this affords ideal facilities for the 
transmission of the electric current over great dis- 
tances, as is done from the central power plant at Ni- 
agara, but it is not the intention of the St. Lawrence 
Company to so transmit it; but rather to furnish the 
power at such low rates that manufacturing establish- 
ments will find a strong incentive to locate in the 
vicinity. 
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Automobile News, 

One thousand five hundred motor ear licenses have 
been taken out in Belgium from January 1 to August 30. 

The 50-mnile championship cup offered by The Chi- 
cago Inter-Ocean has been awarded to Mr. Alexander 
Winton. 

Self-propelled lunch wagons are to be built at Wor- 
cester. Mass., where is the headquarters of this dis- 
tinctively American institution, 

Fairmount Park has now been opened to automo- 
biles, and the restrictions which were formerly imposed 
upon them have been removed. 

Ap automobile freight line will shortly be estab- 
lished between Los Angeles, Pomona, Ontario, and 
Chino, Cal. A 40 horse power automobile truck capable 
of hauling eight or ten tons of freight at slow speed will 
be used. 

The Transportation building at the Paris Exposition 
has a series of decorative symbolical figures. It would 
seem as though the bicycle and automobile would 
hardly adapt themselves to artistic treatment, but the 
result is fairly successful. 

The Boston Park Board has extended the time with- 
in which horseless carriages can be driven in the park 
system. Automobiles can now be run from 8:30 until 
11:30 in the evening. The vehicles must not travel at 
a higher speed than 10 miles an hour in the park. 

King Leopold, of Belgium, has given an order for a 
20 horse power carriage and an electric brougham, 
both of the Panhard-Levassor make. The king has 
also asked for plans of a van forservants’ baggage and 
for an omnibus torun between the royal palace and 
the railway station. 

A large iron works at Pueblo, Col., contemplate or 
dering a large motor vehicle for the purpose of convevy- 
ing workmen to and from the plant. The proposal 
provides for a 25-seated car, which will start at six in 
the morning and following a certain route to the works 
pick up the wen en route, 

The Park Commissioners of San Francisco have at 
last decided to admit automobiles in Golden Gate Park 
after the drivers have obtained permits. They must 
appear before the Commissioners, and if they are con 
sidered competent, a permit will be given to them irre- 
spective of the motive power of the machine. 

Preparations are going forward in Washington, 
D. C., for an automobile show, which will be held dur- 
ing the week the National Capital centennial is cele- 
brated— December 10. The purpose of the exhibition 
is to bring together in Washington representative ex- 
hibits of automobiles of every type and description, 
and to illustrate in this way the development and pos- 
sibilities of this important branch of industry. No 
city in the country is better adapted to the use of 
automobiles than is Washington, and it is expected 
that the forthcoming show will exert an important in- 
fluence in the development of the industry in tbat city. 

Private automobiles will pay taxes in cities in Spain 
of $11.58 for each vehicle, and for each seat including 
driver, $1.36. In smaller cities the tax is decreased, 
and in places of less than 20,000 inhabitants the 
tax is further lessened to $2.89 for each vehicle and 
34 cents for each seat. Horseless vehicles for travel- 
ing along the public roads will pay for each 06 of 
a mile 58 cents, and for each seat for 0°6 of a mile 35 
cents. It would seem that these excessive taxes would 
eventually prevent the use of any automobiles, speci- 
ally those for traveling aloug the publie roads. This 
is very short-sighted policy on the part of the an- 
thorities, because the automobile could easily work a 
revolution in transportation in Spain, where it ir 
specially needed. 
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“Distant Water Powers,” 
To the Editor of the SCIENTIFIC AMERICAN : 

An article appeared in your journal of September 
22 last under the heading of ** Distant Water Powers,” 
whieh, knowing your usual care in adwitting figures 
to your columns, appears to throw doubt on the value 
of water powers. Coming from your authority, it has 
been copied elsewhere. It is, perhaps, not intended to 
apply to power companies, and the power which they 
retail at so much per horse power, but to those who, 
being large users of power, have to consider the rela- 
tive advantages of a steam plant or of a distant 
water power and an electric plant and transmission 
iine. No such distinction, however, is being wade 
here, and the article is looked upon as depreciating the 
importance of water powers, and this is a country 
where water power is abundant, and is now being 
largely taken advantage of. We are fast acquiring ex- 
perience here, and that experience has not been with- 
out its difficulties, which have shown that not every 
water power is valuable for electrical transiission. 

I, however, do not wish to go into details, but merely 
to point out, from United States sources, one or two 
facts which east doubt upon your figures and suggest 
at any rate a revision of your conciusions.. A well- 
known Pittsburg electric company gives the efficiency 
of the generators as 94 instead of 96; of the transform- 
ers as 9744 and 97 respectively, instead of 95 each; and 
the line efficiency as 89 with the requisite copper, in- 
stead of 8. Further, if $86.15 per horse power, de- 
livery capacity, is the cost of electrical transmission 
equipment without the transmission line, it is greatly 
higher than we ovtain it here and much too high for 
the most economic work. On the other hand, in re- 
gard to steam, Power for November last gives the re- 
sults of tests of 35 different steam engines for coal con- 
sumption, and shows that the best result came from 
the compound condensing Corliss engines, which 
averaged 2°36 pounds per horse power per hour with 
good coal. This for a 12-hour day would be, as the 
writer points out, 5°17 tons per horse power per anuum, 
which at $3 per ton equals $15.51. per. horse power 
annually, instead of $11.25 which you give. It is not 
always that we find the best Corliss engines in our fac- 
tories and not always is the best coal used, and thus 
the coal cost runs upall the way to $30 per horse power 
per annuw for the 12 hours daily and with coal at $3. 

It will interest you further to know that one of our 
power companies (Chambly) has jast sold to the Mont- 
real Street Railway 5,000 horse power at $25 per 
horse power per anbum, and the balance of its power 
up to 15,660 horse power at, it is said, $15, and all after 
that at$10, to the Royal Electric Company, which will 
retail it in Montreal. Again, the town of Orillia, On- 
tario, offers to manufacturers its own transmitted pow- 
er, brought from the Severn River, 12 miles off, at 
$15, but the power being limited in amount, we think 
this figure too low, although, no doubt, the town ex- 
pects its return in inereased population and increased 
taxes. Atthe Shawinigan Falls, Three Rivers, there 
are preparations going on to deliver power in Montreal, 
380 or more miles away, anc compete with the Lachine 
and Chambly companies, which have only 4 and 20 
miles respectively across which to transmit their power 
from the Lachine Rapids on the Sct. Lawrence River 
and Chambly on the Richelieu River. 

Kingston, Canada, October 27, 1900. 

ANDREW T. DRUMMOND. 


REPLY TO MR. DRUMMOND. 
To the Editor of the ScrkNTIFIC AMERICAN : 

Your favor of Oct. 30 with that of Mr. Drummond in 
hand. The article in your issue of Sept. 22 did not 
attempt to show that water powers are not desirable 
sources of energy, but simply that it does not pay to 
transmit their euergy to great distances where coal can 
be had at ordinary prices. The efficiencies named in 
the article are fully as high as can be expected for good 
electrical equipment under average conditions of load. 
The figures of 971g and 94 per cent, named by Mr. 
Drummond, cannot be maintained under conditions of 
practical work. My figures for the cost of electrical 
eqnipment per delivered horse power capacity, that is 
$86.15, are based on $25 per horse power capacity for 
dynamos and wotors, and $10 for transformers. If it 
can be shown that these prices are too high, I shall be 
glad to know of it. 

The figure of $11.25 for coal at $3 per ton, per work- 
ing year of 3,000 horse power hours, is based on 2°5 
pounds of coal per horse power hour, a result that has 
been frequently and is regularly surpassed in many 
large plants. 

I am aware that electrical energy from distaut water 
powers is offered at very low figures, in some cases, by 
those who have stoek to sell or other interests to pro- 
mote, I am not able to learn, however, that corpora- 
tions transmitting electrical energy from water powers 
to great distances, and seiling it in competition with 
steam power at large plants, are usually able to pay 
dividends. Good water powers way be of much ad- 
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vantage to industry, but this advantage can only be 
secured, in a country where coal is cheap, by the loca- 
tion of factories within a few wiles of the source of 
energy, as is the practice about Niagara Falls. For 
distances of 5 or 10 miles, the cost of the necessary elec- 
trical equipment is less per unit of delivery capacity 


than for distant transmissions. ALTON D. ADAMS. 
e+ Ore 
The Remarkable Trial Trip of the ** Variag.” 
To the Editor of the SCIENTIFIC AMERICAN : 

In your issue of August 11 last, you printed a paper 
on high speed in war vessels, involving comparison of 
the ** Variag” and the ** Viper.” 

At the time this appeared I was at Bar Harbor, and 
intended to acknowledge it as soon as Il returned home, 
but overlooked it. 

I now see that the paper has been reproduced in the 
Proceedings of the United States Naval Institute, 
which recalls wy attention to it. 

Permit me to both thank you for your kind expres- 
sions and compliment you on the ability displayed in 
the paper itself. 

Your rewark that ‘on a preliminary trial she is said 
to have logged for a time the remarkable speed of 
24°6 knots an hour,” ete., is not as clear as it should be. 
The word “logged” should not have been used, be 
cause the speed referred to was not determined by 
that method; it was the actual speed between fixed 
points. 

I wight also observe that the most important fact 
eonnected with the trial of the ** Variag” has appar- 
ently been overlooked, that is to say, the fact that ber 
performance was effected under natural draft. It is 
only by keeping this element of the performance in 
view that its real magnitude can be fully appreciated. 

CHARLES H. CRAMP, President. 
The William Cramp and Sous Ship and Engine Build- 
ing Company, 
Philadelphia, Pa., November 3, 1900. 





A SCREW-PROPELLER OF NOVEL FORM. 
Our illustration represents a peculiar form of screw- 
propeller, for which its inventor, Mr. Carl Rondell, of 





THE RONDELL SCREW-PROPELLER. 


Stillwater, Minn., claims an efficiency greater than 
that of the screws commonly ewployed. Mr. Rondell 
states that with the ordinary propeller, with its 
blades arranged to travel one within the path of the 
other, an air-space is produced by reason of the dis- 
placement of the water by apy particular blade. As 
the speed increases, the displacement is more marked 
and the loss of efficiency, it is said, more pronounced. 
The salient feature of the present invention is to be 
found in the arrangement of the propeller-blades, one 
in advance of the other, or in offset planes, so that the 
different propeller blades are caused to rotate in differ- 
ent planes, one in advance of the other. By this sim- 
ple arrangement-each blade, it is claimed, will always 
work in the body of water which has been passed 
through by the advance propeller-blade, and each 
blade finds its maximum base of resistance in the 
water. A maximum of efficiency at very high speeds 
is therefore obtained. 


>>> 





United States Rolling Stock in New Zealand. 

New Zealand has recently placed with one of our 
well-known firms an order for sixty-odd passenger 
coaches at a cost of about $500,000, to be built under 
the supervision of a railway official who is now en 
route to the United States. The piacing of this order 
has caused much adverse criticism among the labor 
parties, but the government does not appear to be 
greatly perturbed. The order calls for specially de 
signed and constructed coaches to suit the narrow- 
gage railways throughout the colony, and they will 
be of the latest and most modern pattern, including 
every up-to-date improvement known to American car 
builders, It is expected that these coaches will be 
shipped from New York city in March, 1901. 

Mr. Ward, the minister for railways, while in the 
United States last year, thoroughly studied our rail- 
ways, coaches, locomotives, and general management, 
and has, in consequence thereof, inaugurated many 
reforws iu his department. 
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Engtnecring Notes. 

The Dutch government has ordered 12,000 tons of 
Awerican steel rails for use in the Dutch colonies of 
ludia and Java. 

The Bavarian government is having a car built in 
Nuremberg on the American plan, the woodwork and 
metal fixtures being sent by the Pullwan Company, 
which also furnished one of its constructors to superin- 
tend the building of the ear. 

In a recent issue of our SUPPLEMENT we mentioned 
the products of the Elmore Company, in which it was 
stated that copper tubes 12 inches in diameter, 20 feet 
long, have been produced by the Eimore process. We 
are informed that this company has been able to pro- 
duce tubes 8 feet in diameter and 18 feet long, the 
tubes being, of course, andrawn. The company pro 
duwes drawn tubes 12 inches in diameter and 35 feet 
long. 

An explosion of acetylene gas took place at Austin, 
lil. A stereopticon entertainment was being given in the 
First Presbyterian Chureb, and the operator, who had 
recently returned from missionary work in India, lost 
his right band and sustained other injuries. The gas 
was in cylinders, and one of them sprung a-leak, And 
the light that was in the lantern ignited it, causing 
the explosion. The middle tier of seats, where the 
tanks had been placed, was wrecked, and the large 
windows were blown out. The fire was extinguished 


The responsibility for the. Boston gas explosion of 
Mareh 4, 1897, has been placed on the Boston Gas 
Company. We illustrated the accident in the Scr 
ENTIFIC AMERICAN for March 20, 1897. Is will be re 
membered that twelve persons died of their injuries, 
and many more were seriously hurt. It is supposed 
that a spark from a trolley car fired the gas which ac 
cumulated in the excavation. The accident naturally 
entailed a vast amount of litigation, and finally the 
matter was taken tothe State Supreme Court, which 
has awarded $3,000 for personal injuries to a bootblack, 
thus affirming the judgment of the inferior court, 


he penetration in the Simplon tannel at the end 
of June had reached 18,456 feet, and the eutirely com 
pleted portion was 10,500 feet long. The temperature 
of the rock at a distance of 7194 feet from the 
southern end was 92° F., while 10,464 feet from the 
northern end it was 80°. It is ealeulated that at the 
center of the tunnel the heat due to the thickness of 
the superincumbent rock will be 109°, which would be 
insufferable to the workmen but for abundant veutila 
tion with cooler air. At the end of August the arcre 
gate pevetration was 20,251 feet. The number of work 
men employed is 3,000 on the Swiss side and 2,500 on 
the Italian side, 

Coal consumption in blast furances varies with the 
amount of moisture in the air. Lua discussion before 
the Pittsburg Foundrymen’s Association it was stated 
that under norwal conditions with the temperature at 
70° Fah., 1,000 cubie feet of air equal to 75 pounds con 
tains 1 pound of moisture, apd that each pound of 
moisture requires one additional pound of coke, Tests 
bave proved that when the air is charged with moist- 
ure, from 200 pounds to 300 pounds more coke are re 
quired for producing at ton of irou than when the 
air is dry and comparatively little moisture is blown 
into the furnace. Heating the air dves uot eliminate 
the moisture. 

Tests of the corrosion of pipe by the earth along the 
route of the Coolgardie pipe line have recently been 
wade, says The Engineer. Specimens of pipe, both 
coated and aneoated, were buried at several different 
points in November, 1898 and these were dug up and 
examined on April 24, 1900. In all cases the pipe coat- 
ing was found to be dry and friable, witha thin film 
of rust in places on the metal under the coating 
There was no pitting of the wetal, however The 
pieces of uncoated pipe buried in sand or clay were very 
slightly pitted. A piece of uneoated pipe buried in 
the “salt lake pan,” however, was very waterially af 
fected 


over its whole surface, 


being covered with pits about ,y inch deep 


A new rail rolling process is in use at the Kdyar 
Thomson Steel Works, at Braddock, Pa. The rails 
are rolled at a lower temperature than bas usually 
been employed. Formerly the bloows were seut 
to the rail mill and rolled at a white heat. Almost 
as soon as they were placed on the hot beds they 
were sent to the presses, and straightened while 
at a high temperature. As they were rolled and 
straightened while very hot, the rails expanded agvuin 
before cooling off, and much of the toughness of the 
fiber, which they should bave possessed, was lost it 
is found that with the new process the tensile strength 
of each piece was much greater than under the old s"s- 
tem. The new process is very simple and consists in 
“breaking down” blooms while at a cherry red heat, 
and then sending them into the rail mill and the press. 
The rails for the Pennsylvania Railroad Company are 
to be made by the improved process, and as the steel 
is, of course, much harder to work than when at a 
higher heat, the engines must be more powerfal to 
rol) them. 
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THE NEW BATTLESHIPS. 

The ScrENTIFIC AMERICAN published, in its issue of 
June § last, au illustration and description of the three 
battleships then designated “Georgia,” ‘* Pennsyl- 
vania,” and ‘‘ New Jersey.” Some time later, after the 
report of a special board, the Navy Department as- 
sigued those names to the three ships that are to carry 
superposed turrets, which we now show, while the two 
vessels appropriated for by the last session of Congress, 
bearing the names of * Virginia” and “ Rhode Island,” 
will be as described and pictured in our issue of last 
June. 

Withoat going into the merits of the case, the ma- 
jority decision of the special board in favor of arming 
three of the five new battleships with superposed tur- 
rets followed directly upon the final acceptance trials 
of the * Kearsarge.” The object of the board's being 
was the determining of the better type of ship, all five, 
of course, to be alike, and the decision or recommenda- 
tion showed the board to be hesitating in judgment. 
The result is tc miss the prime opportunity of fashion- 
ing five ships of absolute similarity, a feature of fight 
ing efficiency in combined operations hardly to be 
overvaiued. 

In general dimensions, these ships will be like those 


THE NEW BATTLESHIP 


Dimensions: Length, 435 feet; beam, 76 feet 10 inches; mean draught, 24 feet. 
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Apart from the military advantage gained in the 
added height of the guns of the main battery aft, there 
will be a net gain in accommodations of infinite com- 
fort and healthfulness to both officers and crew. None 
of them will be shut up behind the blank walls of 
heavy armor, as heretofore, lighted only by artificial 
means, but the living spaces will all have air ports and 
direct access to sunlight. This added freeboard aft, 
too, will wake the ships more weatherly in a following 
sea. 

The armor protection to the bali will consist pri- 
marily of an 8-foot water-line belt, 5 feet of which will 
be below water at load draught. The maximum thick- 
ness of this belt is maintained amidships for a distance 
of 192 feet abreast the engines and boilers. From the 
top downward 5 feet, this armwor will be 11 inches 
through, and thence to the armor shelf it will taper to 
8 inches. The belt is continuous from bow to stern in 
varying thicknesses. For a distance of 60 feet forward 
and 32 feet abaft the central portion, the plates are to 
have a waximuwm thickness of 9 inches and a winimum 
of 6, the maximum 9 inches ranging downward 5 feet. 
For a distance of 164¢ feet forward and aft, the next 
course of armor will have a greatest thickness of 6 
inches and a least thickness of 444, the limits of dimen- 


“ GEORGIA "—ALSO “ PENNSYLVANIA” AND 


“NEW 
Displacement, 15,000 tons. Speed, 19 know. Maximum Cval Supply, 1,900 tons. 
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pensable and not exposed either to the weather or 
under water, will be fire-proofed. Light metal bulk- 
heads will supplant the usual wooden partitions in the 
living spaces, some of the furniture will be of pressed 
metal, the chart-house will be of bronze, and all of the 
decks under cover will be laid with linoleum. To 
guard against the overheating of the magazines, there 
will be a 4inch air space around them in addition to 
a coating of some non-conducting material, while cer- 
tain of the wagazines are to be arranged so that they 
may be chilled by compressed air from the refrigerat- 
ing plant. 

Each ship will be fitted as a flag-ship, and accommo- 
dations will be provided for 1 flag officer, 1 command- 
ing officer, 1 chief of staff, 20 ward-room officers, 12 
junior officers, 10 warrant officers, and 658 seamen and 
marines ; a total complement of 703 persons. 

The refrigerating plant on each ship will have a 
cooling equivalent of two tons of ice daily; and a 
steam laundry capable of handling the clothes of 
seventy-five persons per diem will do most of the wash- 
ing and ironing for officers aud eulisted men. 

The fighting powers of the vessels will be centered 
in the main battery of four 12-inch and eight 8-ineh 
breech-loading rifles, the wain rapid-fire battery of 





JERSEY.” 
Armor: Belt (continuous), 11 tod 


toches; gun positions, 10 to 12 inches; deck, 14 to 3inches. Armament: Four 12-inch, eight 8-inch breech-loading rifles, twelve 6-inch rapid-fire, twelve 14-pounders, eight |-pounders, two 3-inch fieid gune, eight 


machine guns and automatics, 


described previously. They will have a load-water-line 
length of 435 feet ; an extreme beam of 76 feet 10 inches ; 
a trial displacement of 15,000 tons ; a mean draught at 
trial displacement of 24 feet; a greatest draught, full 
load, of 26 feet; a total coal bunker capacity of 1,900 
tons ; and a trial speed of 19 knots. 

The most important difference in hull between these 
ships and the two of later appropriation is in the wood- 
sheathing and coppering which these ships will re- 
ceive. Throughout the bottom and bilges and up toa 
height of three or four feet above the waterline there 
will be a thick covering of fine pine carefully tapped to 
the underiyiug metallic skin and rendered water-tight 
and non-galvanic. Over this will be laid the copper. 
The advantages of this system are too well known to 
need explanation here; and, in consequence, the ships 
will prove far more economical in their consumption of 
coal, readier at all times for high power service, and 
able to waintain their speed even after months in the 
fouling waters of the tropies. Such of our sheathed 
and coppered craft as have done service in the Far East 
have proved valuable practical examples of the advan- 
tages of this system of bottow protection. 

in hull form there will be a novelty, common to all 
five of the new battleships, in the way the uniform 
freeboard of 20 feet is maintained from bow to stern. 


Torpedo Tubes, two (eabmerged). 


Complement, 650. 


sions, as in all following cases, being similar to those in 
the portions already described. Seventeen feet for- 
ward and aft, next, the armor will bave a maximum 
thickness of 5 inches and a minimum of 4, while the re- 
maining armor, running forward to the bow and aft 
to the stern, will have a uniform thickness of 4 inches, 
This armor will be treated by the Krupp process. 

Above the main belt, for a distance of 245 feet amid- 
ships, i. e., throughout the position of the main broad- 
side rapid-fire battery of 6-inch guns, the sides will be 
reinforced by armor of a uniform thickness of 6 inches. 
This armor will reach all the way up to the main deck, 
and it will be joined to the barbettes of the 12-inch tur- 
rets by athwartship armor of 6 inches in thickness aft, 
and by inclined armor of like thickness forward, yield- 
ing, in this latter case, the added protection of glacis 
against the head-on raking fire of an enemy. The after 
ath wartship armor is vertical, 

There will be a curved protective deck, reaching 
from bow to stern, being 14% inches thick on the flat 
and 8 inches thick on the slopes, 
feet in thickness will be worked continuously from 
bow to stern along the sides above the protective deck. 
The obturating material will be the well-known corn- 
pith cellulose. 

Wood will be used very sparingly, and, where indis- 


A cellulose belt 8 . 


twelve 6inch breech-loading rifles, the secondary 
rapid-fire battery of twelve 14-pounders and a dozen 
8-pounders, and the auxiliary battery of eight 1- 
pounders, two field pieces, two machine guns, and a 
half dozen 0°3 automatie guns, 

The four 12-inch rifles will be mounted in two ellipti- 
eal, balanced turrets 10 inches thick except for the 
slanting port plates an inch heavier. These guns will 
fire through ares of 270 degrees. Four of the 8-inch 
guns will be superposed upon these turrets, fixed te 
move in unison, and they will be sheltered by walis of 
6-inch armor increased half an inch on the slanting 
face plates. The four remaining 8 inch guns will be 
mounted amidships, two on each side, on the main 
deck, and will be housed in independent turrets similar 
to those placed above the 12-inch guns. These 8- inch 
rifles will have ares of fire of 180 degrees, rauging from 
dead ahead to dead astern. This arrangement of the 
12and 8-inch guns gives a bow and a stern fire of six 
8’s and two 12’s, and a broadside of six 8’s and four 
12’s. 

The 6-ineb guns are arranged in broadside similarly 
to the ships previously shown last Jane. Each 6-inch 
gun, of which there are six on each broadside, has an 
are of fire of 110 degrees, and the ports are so arranged 
that the guns can be turned inboard within the side 
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line, the guns swinging toward one another in pairs ; 
beginning forward, the first gun turns aft while the 
next one swings its muzzle forward, etc., to the after 
pair. This arrangement does away with the incon- 
venience of dismounting the guns to avoid obstruc- 
tions or to guard them against the stress of heavy 
weather. Each of these guns is sheltered behind a 
heavy port shield, and there is a splinter bulkhead uf 24¢ 
inch nickel steel between each gun and its neighbor on 
either side. The 14 pounders, sheltered by local armor 
of 2-inch steel and shields, are to be mounted on the 
gun deck well forward and aft, and up in the super- 
structure on the main deck, forward and aft of the 
awidship 8-inch turrets. The twelve 3 pounders are to 
be wounted on the bridges and on the superstructure 
deck, while the 1-pounders, automatic and otherwise, 
and the Gatliugs, are to be placed in the tops and in 
the boats. 

The submerged torpedo-tubes, of which there are 
two, are to be placed, one on each side, well forward, 
and the operator is to control his tabe from an armored 
station on the deck above, sufficiently sheltered to be 
proof against 6-pounder fire. 

The rates of fire given previously for the two other 
battleships apply in the case of these vessels and will 
be as follows: With ammunition supplied as fast as 
the electrical hoists can bring it to the guns, the 12- 
inch guns will fire once in every 14g minutes ; the 8-inch 
guns once in every 50 seconds ; and the 6-inch guns 
three times a minute. 

The motive engines will be of the four-cylinder triple- 
expansion type, actuating twin screws, and capable of 
developing 19,000 indicated horse power. The steam 
pressure will be 250 pounds, the stroke four feet, and 
the cylinders will be, H. P. 
38 inches, I. P. 57 inches, 
aud two L. P. each of 66 
inches. Number of revolu- 
tions a minute, 120. 

There will be twenty- 
four boilers of the straight 
water-tabe type, placed in 
six water-tight compart- 
wents. They will have 
quite 1,280 square feet of 
grate and 55,000 square feet 
of heating surface. The 
air pressure in the ash-pits 
will not exceed one inch 
of water. On trial, the 
ships will carry only 900 
tons of coal, and a reserve 
of 66 tons of fresh water 
will be carried either in 
tanks or in the double 
bottom during that time. 
An originally contemplated, one 50-foot 
steam-cutter or picket-boat was to have 
been carried by each ship, but since the 
report of captains of the attacking fleet 
during the recent maneuvers at New- 
port, it is highly probable that each ship 
will be given two for vidette service 
against torpedo-boats or submarine craft. 

Each ship will carry quite 570 tons of 
offensive ammunition, not counting tor- 
pedo outfit. 

Thirty-six months is the maximum 
time allowed for the building of each 
ship, and the limit of cost is $3,600,000, 
exclusive of armor and armawent. 

These ships were authorized by the Act 
of Congress approved March 3, 1899. 

—— oe —--—- 
Long Range Firing with Heavy Guns. 

Some interesting experiments at long 
range firing with heavy guns have been 
carried out by the Mediterranean squad- 
ron of the British navy. As a rule, tar- 
get practice with the heavier guns never 
exceeds 2,000 yards, but in these expe- 
riments the range was increased to 4,000 
and 7,400 yards. A target, 30 feet long by 
15 feet high, covered with red canvas to 
wake it conspicuous, was towed at a 
range of 5,000 yards from the battleship 
** Cesar,” which, at the time, was steam- 
ing at 10 knots per hour. The * Cesar” 
fired in all forty rounds, sixteen of which 
were decided by the umpires to be ex- 
cellent. On another oceasion the bat- 
tleship “Renown” fired at the target at 
a range of 7.400 yards, and scored the 
high total of 79 points. Only those shots 
were counted which would have hit a 
target of the same size as the first-class 
battleship ‘‘Cwsar.” Six of the shots 
fired from the “Renown” would have 
hit the hull; one would have struck the 
superstructure ; four would have hit the 
funnels and rigging; while nine over- 
shot the target by more than 100 feet. 
Long range gunnery fire will in future 
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constitute an important part of the gunnery practice 
of the British navy. 
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TRAVELING STAIRWAYS FOR THE ELEVATED 
RAILWAYS, NEW YORK. 
The accompanying illustrations show the details 
of a moving stairway which is now being erected at the 








ONE SIDE OF THE DIVING GEAR AT THE TURN. 


Twenty-third Street station of the Sixth Avenue branch 
of the Manhattan Elevated system. At the Fifty-ninth 
Street station of the Third Avenue line of the sawe rail- 
way company there is in operation what is known as the 
Reno Inclined Elevator. The latter device was the first 
attetupt to prodace an inclined moving platform for 
carrying passengers from one elevation to another. It 





LONGITUDINAL SECTION THROUGH THE STAIRWAY SHOWN AT PARIS EXPOSITION. 





MOVING STAIRWAY AT THE TWENTY-THIRD STREET AND SIXTH AVENUE 


ELEVATED STATION, NEW YORK. 
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consists of an endless chain of rubber-covered slats at- 
tached to a series of transverse axles, upon the ends of 
which are small bearing wheels which serve to engage 
the lateral rails upon which the belt and its load of 
passengers are carried. At the top and-the bottom of 
the incline, the axles engage large sprocket wheels, the 
whole system returning below the sprockets and mov- 
ing over them in the form of an endless chain or belt, 
Power to drive the device is furnished by an electric 
motor. 

The moving stairway at Twenty-third Street and 
Sixth Avenue is being built by the Otis Elevator Com- 
pany and is known as the Otis Escalator. It differs 
from the Reno system chiefly in the fact that instead 
of a number of narrow transverse rubber-covered slats 
or bars, each element consists of the riser and tread of 
an ordinary stairway. As in the case of the Reno 
elevator, the elements are made up into an endless 
chain belt, which is supported during its ascent by 
means Of small bearing wheels upon a system of side 
tracks, motion being imparted by means of end 
sprockets driven by an electric motor. Instead of a 
single track, however, there are two tracks on each side 
of the stairway, and instead of the axle of each member 
of the stairway having only a single carrying wheel at 
each end, it terminates in a Z-shaped arm, each end of 
the arm carrying a bearing wheel. These arms, and a 
pair of inverted A-brackets, which supports the steps, 
are rigidly attached to the axles, 

As will be seeu from the accompanying longitudinal 
section through a stairway of this kind, which is now 
in operation in one of the large department stores of 
this city, at each end of the inelined portion the 
stairway is carried for a considerable distance in a 
horizontal position, In 
this horizontal portion and 
around the end sprockets 
the two tracks on each side 
travel in the same horizon 
tal plane, but in the in 
clined portion of the stair 
way the tracks separate 
and lie in different planes 
‘The effect of this is that in 
the horizontal portions the 
treads of the steps are in 
the same horizonta! plane, 
but as thev strike the in 
clined portion of the stair 
way, the effect of the two 
tracks on each side lying 
in separate planes is to 
raise the steps, ope above 
the other, as shown in the 
engraving. This ingenious 
arrauvement throws the 
steps at the embarking and disembark 
ing points into the same plane as the 
surrounding surface and reuders it easy 
to enter and leave the structure. As 
in the Reno elevator, a hand-rail at the 
side travels at the same rate as the steps. 
To wake the ascent it is werely sufficient 
for the passenger to stand upon any pa: 
ticular step and remain there, althoug! 
the ascent way, of course, be made more 
quickly by walking from step to step as 
the elevator ascends. If the Twenty- 
third Street plant proves to be a prac- 
tical success, it is likely that the new de- 
vice will, be substituted for the present 
fixed stairways at all the elevated sta- 
tions. It should be mentioned that the 
particular moving stairway of which we 
present a section was shown at the Paris 
Exposition this year, and was awarded 
the Grand Prix. 





e+e 
News of the Peary Expedition, 
The whaling vessel ** Eclipse” arrived 
at Dundee, Scotland, November 8, from 
Davis Strait, with Dr. Kann, an Austrian, 
Messrs. Stein and Warmbatli staying be- 
hind. The explorers ‘passed the summer 
at Bedford, on Pym Island, the scene 
of the disaster of the Greely expedi- 
tion, and from this point they saw the 
Peary exploring expedition pass, at the 
beginning of August, in three divi- 
sions. The first was led by Mat Hansen 
and,the third by Lieutenant Peary. He 
was badly frost-bitten, and walked with 
difficulty. The party had sledges and 
some dogs, and Lieutenant Peary was de- 
bold dash for the 








termined to make a 
Pole. Many of the 200 dogs ba died, 
however, and he was short of provisions. 
It is thought that Peary will winter at 


Conger, 
- a 


Two thousaud tons of American steel 
rails are being sent to Italy for use on the 
railways. 





SS a et 








314 


A HOME-MADE STEAM ENGINE. 
BY @BORGE M. HOPKINS. 

A steam engine carefully made is a piece of mechan- 
ism to be proud of, no matter what its particular de- 
sign may be. A double-acting engine of good propor- 
tions a bored cylinder and forged crauk and 
crank shaft, and other parts made in keeping, is, of 
course, the better form of steam engine to make, but, 
is We are presniuing that not every amateur has the 
facilities for building such an engine, a description of 
a simple single-acting engine which could be made by 
any boy handy with tools is given. It can be made with 
an ordinary light foot-lathe, as no boring is required, 
nor is there any turning to be done that does not come 
within the range of such a lathe. 

A view of the engine aud boiler together is given, and 


with 


also a sectional view showing the constructivu of the 
vaive and valve-operating cam, and the steam passages 
in the base, 

The eviinder consists of a piece, A, of mandrel-drawn 
steel tubing (which needs no boring) 244 inches long 
The thickness of the 
This piece of tub- 


and ‘4 inch internal diameter. 


metal forming the tube is yy inch. 


ing is fitted toa boss, @, about 44 inch high, formed 
on the brass block, near one end. This block is 14¢ 
inches long and ‘4g inch thick, and is provided with 
lugs for reeeiving screws, by which it is attached to 
the base plate. Ia this block are formed the steam 
passages, b c, and valve chamber. The hole drilled 


from the frout backward and forming the passage, 0, 
receives the steam supply pipe, B. A hole is drilled 
from the rear end of the biezk forward to a point 
about opposite the center of the eylinder, forming with 
the hole, d, the steam duct, ed. Near the rear end of 
the block is drilled a 4y-inch hole, from beneath, which 
forms the valve seat, e, jast beyond the passage, b. A 
the valve seat, e, and con- 
This smaller hole is 


inch hole is started at 
tinued to the top of the block. 
counter-bored from the top with a »y-inch drill, leav- 


The counter-bored portion of 


ing the valve chamber 
this hole receives the plug, f, which is bored lougitud- 
inally to receive the valve stem, g, of the conical valve, 
é The valve stem is about 3'¢ inches long, and is 
provided with the adjustable collar, A, between which 
aud the plug, /, is placed « spiral spring whieh tends 
The steam pas- 


are closed with screw plugs, as shown. 


to keep the valve normally closed. 
sages, 6 and « 

To the steel tube whieh forms the cylinder is fitted a 
piston of cast iron. It is about 144 inches long and is 
packed by the steam or water contained in the grooves 
The upper end of the piston is slotted 
the convuecting rod, whieh 


in the piston. 
to receive the lower end of 
is pivoted therein upon a \4-inch pion passing through 
the piston and lower end of the connecting rod, as 


shown in dotied lines in the sectional view 


The brass block which supports the cylinder has 
screws which 


This plate 


lugs on opposite sides receiving pass 


throngh them into the base plate 


is 4 inches wide, 5 inches long and 14 inch thick 
At the rear of the vaive chamber is a post formed 
of a -inch square brass rod 4%; inches long, 


secured to the base plate by a screw passing up- 
ward through the plate into the end of the post 


A similar post is placed near the rear end of the 


base plate. The ends of the posts are squared in 
Roth posts are bored transversely near 
inch in 


The space between | 


the lathe 
the top to receive the shaft, which is 14 
diameter and 5 inches long 


; 


distance between 


the posts is < Inches, ar d the 
the shaft and base plate is 3’, inches. On the 
shaft, between the posts, is placed the iron fly- 


of an 
, inches in diameter, bushed to 


wheel, which in the present case consists 
old vaive wheei 4! 
fit tne shaft and fastened with a set screw. 

he end of the shaft which projects beyond the 


post over the cylinder carries a Mo mech crank on 


which is placed a connecting rod. This rod meas 
ures | uches between the centers of the holes for 
the crank pin and the pin in the piston. 

lu the side of the eylinder are drilled three ,- 


inch holes in a horizontal line, and close together 


to form the exhaust port of the engine, which 
mm entirely 
the 


haust 


incovered by the piston when it is in 
The ex- 


remains open for about a quarter of the 


position shyuwn In the engraving, 





revolution This port is left exposed for clear- 
ess, bat it may be covered by a hollow ring 
which encircles the cylinder and receives an ex 


Laust pipe 


On the shaft is placed a cam, in whose boss 
there is a circumnfereutial groove, and upon the upper 
eud of the valve stem is placed a fork, the upper ends 
of whieh slide in the groove in the boas of the cam. 
A stad inserted in the fork bas upon it a roller which 
rolls on the higher part of the cam and opens the valve 
at the proper instant. This cam opens the valve just 
before the piston reaches the lower limit of its stroke, 
and allows the valve to close just before the exhaust is 
opened by the piston. 

The boiler of this engine consists of a copper float to 
be found in the market, made by an electrolytic de- 
Such a float forms a seamless boiler 


posit of e »pper 


capable of withstanding a great 


pressure, say 100 
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pounds. The boiler is mounted in a tripod made of 
band iron and is furnished with a safety valve 44 inch 
in diameter, the lever of which is about 2 inches long, 
and graduated and weighted so that it will blow off at 
35 pounds, thus insuring perfect safety. (The ordinary 
copper float is not recommended.) A brass steam pipe, 
1g inch internal diameter, is serewed into the safety 
valve casing below the valve seat, and has at its end a 
winiatare angle valve which is connected to the engine 
by the inclined pipe, and by elbow and nipple which 
extends into the base. As the angle valve is a trouble- 
some piece of work, an ordinary stop cock is recom- 
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SECTIONAL VIEW OF ENGINE. 


mended in its stead. 
clined pipe. 

The best burner for this boiler is an Argand gas 
Bunsen burner like that shown. Of course an alcohol 
lamp will answer, but it is not as safe as the gas 
burner. 

Both engine and boiler should be wounted on a 
suitable base board, 

The engine is capable of making a thousand or 
twelve hundred revolutions per minute. It must be 
well balanced for this speed. 

The boiler is filled when cold through the safety 
valve opening by means of a funuel having a slim cor- 


It should be placed in the in- 
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THE AUTOMOBILE SHOW AT MADISON SQUARE 
GARDEN, NEW YORK. 

The Automobile Club of America is to be congratu- 
lated on the success which has attended its first annual 
show at Madison Square Garden, New York. A\l- 
though it was regarded as being something of an ex- 
periment, the really first-class nature of the exhibits 
and the excellent attendance stamped this venture as 
being a thorough success from the very start, The 
liberal floor space of the Garden was devoted to the 
groups of automobiles shown by the various exhibi- 
tors, and an oval track which had been especially con- 
structed for the purpose was given up to the exhibi- 
tion of automobiles in motion and to various tests of 
the starting, stopping and steering qualities of the 
automobiles. One of these trials was an obstacle race, 
in which the contestants had to steer their way be- 
tween barrels and other obstructions which had been 
distributed over the course. We present an illustra- 
tion of this race, and also an exhibition of the hill- 
climbing powers of the steam automobile manufac- 
tured by the Mobile Company. Anyone who has 
doubted the hill-climbing potentialities of these ma- 
chines would have been greatly impressed with the 
trial, which was carried out on a specially prepared 
grade built upon the roof of the Garden. The track, 
which was carried on trestles, extended with a right- 
angle turn from the roof of the Garden to the side of 
the great tower, as shown in our illustration. It was 
built with three grades of 40, 45 and 35 feet in one hun- 
dred, and the whole distance was covered at a speed of 
from 5to 8 miles an hour, The feat was performed by 
an ordinary machine taken from stock, the boiler pres- 
sure being about 150 pounds at the start and 145 
pounds when the climb was completed. In addition 
to the exhibit on the main floor of the Garden a large 
number of machines were shown in the Fourth Ave- 
nue end of the building, and also in the Annex at the 
entrance, while the gallery in the main building was 
devoted to exhibits of automobile tires, gears, lamps, 
lubricants, and the various sundries of the automo- 
bile trade. 

At the entrance to the Garden the first machine to 
attract attention was one of the massive Panhard & 
Levassor high-powered machines, which have figured 
couspicuously in the French automobile races. It is 
driven by a four-cylindered engine of 24 horse power. 
It won the Marseilles to Nice race in 1897, and in this 
country it has won the five mile race for gasoline-driven 
machines. Inatrial on the Guttenburg track it has 
covered one mile in one minute and 274 seconds. Ad- 
joining this was a steam omnibus with accommoda- 
tion for twenty passengers, shown by the New York 
Motor Vehicle Company. The boiler is of the Climax 
type and is fired with gasoline. The weight is three 
tons and its 25 horse power engines are capable of driv- 
ing it at a speed from 8 to 12 wiles an hour. 

A feature which attracted much attention in the 
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SIMPLE STEAM ENGINE. 


rugated tube. The boiler should be about two-thirds 
full of water at the start 

It is obvious a larger engine could be made on the 
same principle; but the front support for the shaft 
shonld be made A-shaped and placed next to the 
erank, and the cam should be placed between the sup- 
port and the fly-wheel ; the shaft support would then 
extend over the cylinder-base. 
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A TOY hoop fell into a conduit at Washington re- 
cently and caused a temporary suspension of traffic. 
The police have prohibited the rolling of hoops in the 
eity on thie aecount. 






Annex was the historical collection, which made 
up in interest what it lacked in numbers. It served 
to emphasize the fact, too little known, that the 
automobile is by no means a modern invention. 
Fairly practicable steam carriages were running 
in England on regular schedule in the early years 
of the present century, and the machines in this 
exhibit show that from thirty to forty years ago 
inventors in the United States were turning their 
attention to the subject. A decided curiosity was 
asteam bicycle built by W. W. Austin, of Winth- 
rop, Mass., in 1868. The designer had taken one 
of the * bone-shakers” of that day and attach- 
ed a steam boiler and engine to the frame be- 
hind the saddle. The machine weighed 90 pounds 
and bad run in its day 2,000 miles upon its iron- 
shod, wooden wheels. Another historic relic was 
the steam car buiit in 1860 by Richard Dudgeon. 
This machine was a duplicate of the first car 
built in 1855 and destroyed by fire at the Crys- 
tal Palace in London. Although it looked 
quaint beside the modern machines with which it 
was surrounded, the workmanship was highly 
creditable. The card attached to the exhibit 
stated that it had run 10,000 miles, and that it 
has been driven at a speed of 35 miles an hour. 
Another steam bicycle was one buiit by E. H. 
Roper, of Roxbury, Mass., in 1896. The weizht 
of this machine is 150 pounds, and it has been 
run over a third of a mile course in 37 seconds. 

A notable machine among the modern automo- 
biles in the Annex which attracted considerable 
attention was a De Dion racing tricyele, the winner of 
the Paris-Toulouse race, in which for 836 miles it achiev- 
ed aspeed of 27 milesan hour. The maximum recorded 
speed of the tricycle for a short distance is 49 miles per 
hour. Here is also shown the A. A. Riker electric car- 
riage, which won the Blanchet cup, covering 50 wiles ou 
the road in 2 hours 3 minutes and 30 seconds. Another 
historic automobile in the Annex which must be men- 
tioned was the original Duryea gasoline carriage, which 
in 1895 won The Times-Herald race at Chicago. 

A striking feature of the exhibition was the evi- 
dence of the increased attention which is being paid 
to steam as a motive power for automobiles. The 
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Loeomobile Company had a very complete erhibit, 

- conspicuous is which was the locomobile of the type 
which was illustrated in the SCIENTIFIC AMERICAN of 
January 27, 1900. This type was shown in a variety of 
styles, all of which are marked by the clean lines and 
general light and symmetrical appearance which char- 
acterizes wachines of this make. The chief innova- 
tions this year are the side-steering gear, improvements 
in the check-valves at the water glass, the enlarge- 
ment of the oil tank, and the increased weight and 
strength of the engines. The capacity of oil tank is in- 
creased from 8 to 44% gallons, equivalent to a run of 
50 miles, and the water tank can now carry 28 gallons, 
sufficient for a run of from 25 to 30 miles. 

The Mobile Company of America is another concern 
whieh has devoted itself with great success to the de- 
velopment of the steam auto- 
mobile. While the mobile may 
be called first-cousin to the loco- 
mobile, it possesses various dis- 
tinective details and wrinkles of 
the kind which are dear to the 
heart of the automobilist. It is 
one of these machines that makes 
the remarkable exhibition of hill- 
climbing already referred to. One 
of the most attractive vehicles 
shown was the Reading steam 
carriage, manufactured by the 
Steam Vehicle Company of 
America, whose most novel fea- 
ture is the vertical, four-cylin- 
der 534 horse powerengine. The 
four single-acting cylinders are 
grouped over a common main 
shaft, to which they are geared 
in such a way that there is a 
constant turning movement and 
acomplete balancing of the re- 
ciprocating parts. One advant- 
age claimed for this engine is 
the valve motion, the valve, 
which is a circular one, rotat- 
ing continuously in one direction 
with an even and smooth mo- 
tion. The boiler is of the up- 
right tubular type with a seam- 
less shell and is tested to 
700 pounds water pressure, 
the working steam pres- 
sure being 220 pounds to 
the square inch. 

Another steam carriage 
is that shown by the Fos- 
ter Automobile Manufac- 
turing Company, of Ro- 
chester, N. Y. Steam is 
supplied from an upright 
tubular boiler equip- 
ped with a superheater 
for delivering dry steam 
to the engine, which is 
of the two-cylinder re- 
versible type and rated at 
6 horse power. The Over- 
man Automobile Com- 
pany, of New York, exhib- 
ited the Victor automo- 
bile, a steam-driven ma- 
chine provided with en- 
tirely automatic arrange- 
ments for feeding water 
and fuel from the supply 
tanks to the boiler and 
burner. The control of the 
feed pump is very ingeni- 
ously secured by means of 
an expansion pipe, into 
which the steam enters 
should the water fall be- 
low a certain level in the 
boiler, the expansion of the 
pipe serving to open a 
valve and direct the water 
to the boiler. The rising 
of the water in the boiler 
shuts off the steam from the expansion pipe and turns 
the water into the tank, the feed pump being driven 
continuously from the main axle. 

The exhibit of the Electric Vehicle Company was one 
of the handsomest in the Garden. The incorporators 
of this company have always been strong advocates of 
electricity for motive power, and all of the carriages 
but one in their exhibit were of the electric type. They 
were all marked by the great beauty and finish which 
characterizes the work of this company. In the ex- 
hibits were the Columbia phaeton, ranabout, vic- 
toria, rear-boot victoria, cabriolet, surrey, a brougham, 
hansom, and several others. They also exhibited a 
gasoline runabout with engines of 4 horse power. The 
chief advantages of this year’s machines manufactured 
by this company is the substitution of batteries of 
larger mileage capacity on a single charge. 

The American Bicycle Company was represented by 
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a stand on which were shown the Waverley electric 
vehicles, including road wagons, a runabout, and 
stanhope ; on the same stand were shown the Trimoto, 
a neatly designed gas-driven tricycle for two people ; 
the Rambler automobile driven by a double cylinder, 
upright hydrocarbon engine of 4 horse power, and the 
Cleveland motor tricycle. 

The Baker Motor Vehicle Co., of Cleveiand, O., ex- 
hibited an electric runabout, the distinctive feature of 
which was the method of carrying the motor, which, 
instead of being attached to the rear axle, was bolted 
to the bottom of the carand driven by a chain-drive 
from the engine to the rear axle. The National Auto- 
mobile Electric Co., of Indianapolis, Ind., exhibited 
several electrically-driven carriages. 

At the opposite end of the Garden to the Electric 
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Vehicle Company was the extremely handsome ex- 


hibit of the Riker Motor Vehicle Company. Al!- 
though the Riker Company hitherto have used 
electricity exclusively for operation of their ma- 


chines, they are now experimenting with gas, and will 
probably put on the market a gas-driven vehicle for 
use in the country or where electrical charging stations 
are not accessible. For city work, or in localities 
where charging stations are readily accessible, the 
Riker Company believe that electricity remains, all 
things considered, the most suitable power. The ex- 
hibit of this company included a piano-box runabout, 
the Riker runabout, a phaeton which was shown in ser- 
vice on the track around the Garden, a victoria, a square 
front brougham, a station cab, a demi-coach, a theater 
coach, and a large hotel and station bus capable of ac- 
commodating twenty persons. Two other vehicles 
which attracted much attention were a three-ton ewer- 
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gency wagon and a four-ton truck, which has now 
been in service for some months in this city. 

The Winton Motor Carriage Company exhibited 
several styles of their weli known vehicies. One in 
particular was a racing machine, splashed with mud 
and weather- worn, which was driven by Mr, 4.lexander 
Winton from Cleveland, Ohio, to Madison Square 
Garden, 810 miles (November 1 to Nevember 4), at an 
average speed of 21 miles an hour, The roads during 
this period happened to be wet and heavy with mud. 

Another exhibit of interest was that of the hydrocar 
bon vehicles by the Haynes- Apperson Company, of 
Kokowo, Indiana. These are substantially built and 
easily operated. The first hydrocarbon vehicle built 
by this company in 1898 was on exhibition in the his- 
torical section. The Canda Manufacturing Company 
exhibited four or five different 
vehicles, all of which were mark- 
ed by neat and 
appearance which distinguishes 
the Canda One ex- 
cellent feature of a Canda stan 
hope which formed part of the 
exhibit was the method of trans- 


‘ 


the compact 


inachines, 


mitting power from the engine 
to the main shaft. This 
done by means of two friction 
disks on the rear axle and a frie 
tion spool carried on the engine 
shaft. The placed 
between the two and in 
contact with both, giving them 
a motion in opposite directions. 
By means of friction 
either the forward or 
disk could be thrown into gear 


was 


spool was 


disks 


clutches 


reverse 


The spool, being wovable in a 
longitudinal direction 
the two disks, provides a 
which can be adjusted to an in 
finite number of variations by 
means of a lever carried in frout 
of the driver’s seat. 


bet ween 


rear 
reat 


— eee 


The Current Supplement, 


The current SUPPLEMERT, No, 
1298, contains a jarge num- 
ber of articles of unusual 

front 

** Balloons 


interest. The 
illustrates the 
Exhibited at the Vincennes 
.Annex of the Paris Ex- 
position.” ** Modern Sys- 
tem of Teaching Practi- 
cai Inorganie Chemistry 
and Its Development” is 
by Prof. W. H. Perkin, Jr. 
“The Parallelogram of 
Motion” is by Prof. C. W. 
MacCord. “A Case of 


page 


Total Gastrectomy ” gives 
the history of a most in- 
teresting surgical case, 


* Steam Engineeringatthe 
Paris Exposition” is illus- 
trated by sixteen engrav- 
** Collodio-Chloride 


ings. 
Emulsion” is a very fuil 
article. ‘Acetylene and 


Its Adaptability as a Mo- 
tive Power to Vehicles” is 
an important article. ‘* Mi- 
crophotography as an Aid 
in Scientific Research,” by 
Dr. Curt Schmidt, is fully 
illustrated. ‘* Three Ame- 
rican Types Deduced from 
Physical Measurement ” is 
an address delivered at 
the Psychological Labora- 
tory of Yale University by 
Prof. J. W. Seaver. ** Con- 
temporary Electric Sci- 
ence” gives a nuwber of 
electric notes. The 
‘*Trade Notes and Receipts” and ** Trade Suggestions 
from United States Consuls” are also published. 


usual 
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RECENTLY PATENTED 





iNVENTIONS. 


the gasometer-bell, so that the water-vesse! is raised by 
a lowering of the bell. When the gasometer-bell rises 


Agricultural Implements. by reason of the gas-pressare, the carbid is out of contact 
PLANTER.—Joun Cousy, Visalia, Cal. The ma-| with the water; but when the bell falls, more gas is 
chine is designed to plant corn and other seed, From a generated, The action is entirely automatic, 
drive-shaft the drop-siides of the seed-boxes are oper! sHINGLE-SAWING MACHINE, —Joun W. 82a- 
ated. A sprocket-wheel fe mounted on the axle adja- your, Lock 53, Washington County, Md. A work- 
cont to one of the enpporting-wheet, To the sprocket. j carrying frame is mounted to swing toward and from the 
wheel an arm is secured, payee ng beyond the per- saw; and at one eide of the saw a gage is mounted to 
iphery of the supporting-whee These arms, as the swing. A shifting-lever has a bifurcated upper end into 


sprocket-w hee 


yates, serve 


a markers, indicating the , = 
_ * /™* | which a pin on the frame passes. The lower end of the 








woeition f © hills inal , 
pone ot tae 5 shifting-lever engages a cam-shaft provided with a 
RICE DRLER.—Lovuts W. Hastert, Savannah, Ga. | patchet-wheel, A paw! is carried by the work-carrying 
This t irying and hardening apparatus consists of a | frame to engage the ratchet-w heel. The gage is auto 
chamber having ap air-iniet on one side and an air-outiet matically ewung 80 that the shingles are sawed from the 
0 the other etd \ series of transverse, apertured par- | plock alternately In opposite directions 
Guens & provisen, the fae a pepe rete: DRILLING-MACHINE.—Ouiver E. Oakes, Joplin, 
menage at eir aiterpate ends Aperture slides are ar- . . 
passage at their : — _ ' : “| Mo. Ina framework a driven shaft carrying a friction- 
raeogve on } the yart Severs ries of retict ‘ 
anged od i — “s — ' : * | wheel is mounted, together with a ball-wheel. A bear- 
lalex de vient rice-receptacies t gid tubal 
oe, a m ;, : easter ; — ing-post is secured on the frame-work between the ball- 
eat t whic the re suepemled fror | the part , 
neato by a "? Se a = = | wheel and the friction-wheel, Spring-eupported fric- 
th save the lowest tigia ibuls discharge m re | . 4 
verde : = pA coreg: r ~ | tion rollers are corinected with the post. The rollers are 
dijacent to the aliies » receptacies are separate . 
PNR yet _ —— sarang he | actuated to drive the bull-wheel from the friction-wheel. 
llow free circulation of beated air around them on all , 
: : , i ' It will be observed that no toothed wheels are used, so 
‘ ce ¢ |! by thie machine is hardene: 1, there. 
cides, Bice dri — ‘ere | that danger of grinding off the teeth of operating-wheels 
fore. admirably adapted to mi 
by sudden stoppage is avoided. 
PLANTER.—Sreruen G. Srannow, Eminence, Ky ee 
r oe “! f this pe ut le ope oT | 
The trip mechaniam lis apparatus perated from | allway Appliances. 
one of the croup heels Cheeks are provided for the | 


AUTOMATIC UNCOUPLING DEVICE FOR 


roan heels, so plac that checking may be accon 

Senet ‘both “ we Pia “ “ g with the es k- pose | DRAW-HEADS.—Joun T. Les, Batler, N. J. This 
wire and the “ automatic stake-setter The wheel car- device is so constructed and arranged, that before the 
rying the checks can be elevated and revolved to register draw-bar is subjected to breaking or wrecking strain, 
with a row wh eceseary, and also to provide effective the attachment will so act that the threatened draw-bar 
devices under the contro! of the driver to close the far. | “ll! be immediately uncoupled from ite mating bar, the 
row and cover the seed, together with means for separ. | **%#* hment serving also to prevent the draw-bar’s drop- 


ating the seed 


Klectrical 


SCREW ELECTRIC CONTACT DEVICE. CHARLES | Wrutiam F. Marquarpr, Dysart, lowa. Mr, Marquardt’s 
CurvaLrer, St. Quentin (Aisne), and Evu@Rs® CaDrT, | farm-wagon is designed for nauling grain, grase, seed, and 
Peronne (Somme), France. The imvention relates to 4| the like, and is provided with an improved means for pre- 

electric contact device based on the employment of | venting escape and loss of euch substance between the 
1 quick-threaded screw connected with the member or| bed or bottom, and the sides and end-board. The 
members to bé used in effecting the desired end. The | wagon-body is provided with a sectional end-gate and 
levice %s more particularly applicable to military or | right.angalar metal guard-strips secured interiorly at the 
ther shooting-targets, the shots fired at which are | junction of sides and ends with the bottom. The por- 
automatically marked at a distance tion attached to the hinged end-gate sections are in two 

METAL-DEPOSITING APPARATUS Hermann | parts or sections, one having a horizontal flange of 
R Borsren, Brookiyn, New York city, At first a com. | rhomboida) shape and the other flange being an obtuse- 
paratively light current ie passed into the solution-tark, to | angled quadrilateral. 
prevent a burning-out of the connections for the su*| LOCK FOR VEHICLE-WHEELS.—Grores Broker, 
pended plates, During the action of the stronger cur-| Manhattan, New York city. The simple mechanism de- | 
rent subsequently employed, agitators are moved up and | vised by the inventor can be attached to any vehicle. 


down, which, by thor 
tank, breaks 
ode, 


deposited on the form 


APPARATUS FOR 


Surra, Waterford, N.Y Tote ntion is an improve. | 
ment in machines for dyeing yarn in ekeine The ma- ISM FOR MOTOR-VEHICLES. — Louts RENAULT, 
chine is of simple stroction and has a meane for auto. | Paria, France. For each change of speed the inventor 
matically moving the skein into aud out of the dye and | interposes two gear-wheels entering into engagement 
for causing a rotary movement of the «kein while in the | @0gentially and not laterally. The mechanism ie de- 
dye, thus uniformly dveing all parte he material. In | S#gned in such a manner that,in changing from one 
order to secure this rotar veu frame carrying | *peed to another the gear-whvels of the speed previously 
the skeins ts gearing, the «p cial arrangement | ¢™ployed are rendered inoperative and no longer rotate, 
of which sti he vel features of the | thereby obviating friction. Backward travel is obtained 
patent by interpoeing in the mechan’sem corresponding with the 
. lowest speed, an intermediate bevel-pinion. eC Bpeer 
MUSIC-LEAF TURNER.—Rosext Hammon, Cald- | ‘WS 8P° ee — p-w mere 
a N. ¥ he ' os sovtied wit changing mechaniem is controlled by friction-gear- 
e I'he nusw-lea irner et rvicier “ ry - 

. hee ; ing operated by means of a pedal, which also serves 
meane whereby it can be applied without the aid of acrew- | 
> to actuate the brake. Change of speed is effected by 
lampe or the like and wituout in the least marring the . 

: meane of a single hand-lever ; backward motion is pro- 
irface of the part to which such application is made. | “ 
, duced by means of a second pedal. Upon the fly-wheel 
rhe mechaniem ie operated by a touch of the finger. At? , . 
. dels a atin oan t , sada teat of of the friction-gearing is provided an engaging device 
“ o ) ahe carry * released ada ie ‘ < 
noises hen be turned tack for the pun- without teeth, which tw driven by wedging balls within 
° . agroove. The engaging device is operated by means of 
pose of repeating & the reversing mechanism wit 
‘ . a chain and serves to start the motor, the omission of 
antomatica)ly causing ” sheet-carrying arm to be r 
- : teeth resulting in a diminution of friction and noise, 
locked in initial position until parposely reveased 
i < y a > j 
DENTAL-PLUGGER Koperr Bium, Corpus ' BRAKE Hues pera Meadville, Miss. This 
Christi Fhe invention provides 2 aproved éen- rake is »o constructed that it is out of engagement with 
, . | the wheels when the vehicle is being drawn ahead, but is 
tal tool of tha ae in which the malik * operated by |. . 
immediately placed in position to check the motion of 
pulsating or alternately expandt eurrents of air. as 
; . the vebicle the moment the animal or animals are caused 
shown in a previoes patent secure t ! same inven- ’ . 
. - to move back or are quickly checked, The ection of the 
tor. The casing tl lgyer itaine a movable cyl- 
adier bn om tion with the dent L A pistes brake is automatic to the extent that it is ander the con- 
t ri 2 f F ' 
ae euaiies waste Githin @ ii 1 to ditie & rol of the draft-animals 
and impart movement to U ' > 4 
VIRE-ESCAPI James O. Mutter and Danret Miscellaneous Inventions, 
Aaxsw, Rochester, | he fire-escape has a casing in HORSE-BLANKET.—Curistopner H. Cart, Still- 
which a friction-drum is mounted. A flat guide-tube in| water, Minn. Mr. Carli bae devised a means for fasten- 
the casing is adapt lead abl ind from the ing a blanket in place, so that it will be prevented from 
irum. Antifrictior ers are mounted at the upper end being blown off or slipping down around the feet of the 
of the guide-tabe dircetiy adja rum to press animal. The forward end of the blanket has overiap- 
the rope into urne nent with the dran ping flaps. Pastening-etrape are connected at one end 
STAMP.VE ING MACHINE james MacKrepy, | With a sureingle and are adapted to pass over the flaps. 
Brookivo. New ¥ , rt ethos ployed for | Snap-hooks and rings fasten the ends of the straps. 
delivering ‘he stam; i the imps after being RAILROAD-TICKET. — Groner W. Crate. Provo 
sorted, within a tx recepta ! ther. | City, Utal his ticket is available for passage between 
The stainps wre removed th pt 'y¥ means | any two of a number of stations, and enables the ticket- 
of a eaction i h «a piet neerted | agent to make the ticket read via any one of the several 
within the rece yper stamp of | lines which lead to the final destination. Hence one 
the pik The piet Ix ove word to create a| form of ticket will saffiee where hitherto many forms 
partial vac 1 hict wh pper stamp to | have beer required, thus effecting a considerable saving 
the ton ’ whereuyon the cylind «| and affording greater convenience. 
rat ind 6 - ' fe starnp being freed | OURTAIN-FIXTURE. —Cnamzy B, Titus and 
«! h lownward , ’ pieto 2 - ~ 
— ae Mowrrorp ©. McMarns, Little River, Kans. The in- 
CANDY-MACHINI nomas J. Jenkins, Indian- | vention is an improvement in curtain-fixtares, and par- 
spolis, Ind. This t ites to means for making, | tlenlarly in fixtures which can be attached to the win- 
forming, spinning, twee at itting stick-candy. | dow-sash so that they will raise and lower with the sash. 
The candy batch passes throngh two hoppers to eon- | A bracket is employed having an inclined or strat-brace 
verging feed-belts he sterial is formed by a feeder | and a top plate bracing the upper end of the strut-brace 
and sizer and then pastes to shapiog rollers between | and provided with a curtain-supporting section having a 
ruide.plates, and from these ere through a guide to | plate sliding along the strat-brace and arranged at its 
tw isting-roliers w | edges to embrace it. 
ACETYLENE-GAS MACHINI Josmra M.Coen-| HOOF-PAD.— Micmaet Haitanan, Manhattan, 
LAN, Sayville, N.Y. The machine comprises a gasome New York city. With the view of further improving 
rand a generator-cylinder arranged side by side. The | Gop popular hoof-pads introduced by this inventor, his 
renerator nder pasecs tt vater-veseel with which | latest patent shows a new feature for giving additional 
a sewinenta ver has connectior \ larger seymenta | strength and wearing qualities. The improvement con- 
ris nected with the first-named lever and with ' sists in corrugations or other suitable formations on the 


at the tim 


up the gases forme 


By thus destroying 





| ping to the track, if it be dislodged. 


sitied ered to the furrow 


Vehicles and Their Accessories, 


Apparatus, WAGON-BODY AND END-GATE THEREFOR. 


the 
dl on the 


uughly stirring quid in the | The mechanism is provided with locking-bars which can 


anode and cath- | be made simultaneously to enter the spaces between 


the gases, tl 
| runaway team, to lock the wheels in descending steep 
| hiile, or to lock the wheels when the vehicle is to be left 
The locking mechanism is normally held out 


wheels, 


standing. 
of engagement with the 
DRIVING AND SPEED-CHANGING 


Devices. 


DYEING SKEIN Nonsury L. | 


MECHAN- 


| pitch, it is claimed, serves greatly to increase the revolu- 


| ranged, supported on the burner-chimney. 


opposed faces of the rubber cushion and leather back- 
ing, so that there is a practical interlock of the two, and 
all tendency of the cushion to “creep"’ and become de- 
tached is resisted. 

PROPELLER-SHAFT BEARING.—Joun T. Suep- 
aRp, Evansville, Ind. The propelier-shaft is combined 
with a surrounding tube and springs whereby it is made 
yielding and spring-seated against longitudinal strain. 
The construction is designed to prevent wear on the 
packing. 

COMBINATION-TOOL. —Wu1iam E. SEELYE, 
Brainerd, Minn. This new tool is more especially de- 
signed for the use of hunters, explorers, and timber- 
cruisers. The tool combines a hunting-ax with a knife 
removable from the ax-handle, so that the knife and 
the ax can be separately used when desired. 

LIFE-PRESERVING FLOAT.—Sotomon Graman, 
Fork, Baltimore County, Md, The float. comprises an 
inflatable body portion with an opening for a man’s 
waist. A rigid frame, constructed in bow and stern sec- 
tions is strapped to the body portion. In sockets in the 
frame, hangers are fitted, which are provided with pro- 
pellers driven by hand-levers. The life-preserving float 
is collapsible, so as to be conveniently packed for trans- 
portation When desired, the float can be used in duck- 
ing or bunting. 

ORE-LEACHING APPARATUS.—James A. Fiem- 
tne, Phenix, Arizona Territory. In leaching ores, the 
solutions ordinarily employed percolate downwardly 
through the pulverized ores and carry the gold or other 
metal out of the ore in solution. The present invention 
provides improvements in the means for introducing and 
withdrawing the solution and for compressing the pulp 
before ita discharge. 

ORE-LEACHING APPARATUS.—Jamems A. Fiem- 
me, Phenix, Arizona Territory. This invention seeks 
to provide means for washing the finished pulp after it 
passes from the leaching-tank. Broadly, the invention 
consists of a washing-tank through which the finished 
pulp, discharged from the leaching-tank, is passed be- 
fore the final discharge of the pulp. The water in the 
washing-tank will become a mineralized solution, some 
of which will come from above with the sifted pulp, and 
all of which will be compressed from the pulp and 
thereby saved, as described in the foregoing patent. 

SURGICAL APPLIANCE.—Cnaries A. Mopene 
avd Jawes E. Brapy, Portland, Me. The appliance 
comprises two oppositely-arranged and inwardly-curved 
rods. Devices connect the ends of the rods, which de- 
| vices are composed of two parte hinged together and 
adapted to lock in extended position. A fabric is se. 
cured at ite side edges to the rods, the fabric being made 














| extended. 
HOP-DRIER. — Apotr Wo tr, Silverton, Ore, By 
meéans of this apparatus green hops can be more quickly 


¢ metal is quickly spokes in corresponding wheels, thus serving to check a/| dried than has been hitherto possible. The hops are 
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of euch form that it ie stretched when the devices are | 


(7990) R. W. C. writes: Being a con- 
stant reader of your paper, I take the liberty to ask a few 
questions, hoping that you can give me some information 
on the following subjects: A method to remove ani- 
mal, vegetable or mineral oi] from iron, both cast and 
malleable. Also a pickle to remove scale from cast and 





preserved entire and retain their flavor and appearance. 
The drier saves time, labor, fuel, and expense and pre- 
serves the lapulin. At no time are the hops broken; nor 
need the hops be turned over, as in the ordinary process 
of drying. 

BOTTLE.—Jean B. Tauveron, Bath Beach, Brook- 
lyn, New York city. The valve of this non-refillable 
bottle consists of two balls, one hollow, constituting a 
float-valve, and the second, solid, constituting a weight 
to seat the float. An attempt to fill the inverted bottle 
by means of a vacuum pump will therefore cause the 
float to rise and close the neck. A novel mouthpiece is 
provided which is of such construction that a wire can- 
not de employed to unseat the valve. 


PERPETUAL LEDGER. —Cuantes V. HENKEL, 
Manhattan, New York city. In this ledger two clamping 
sections are arranged to move toward and from each other 
and are provided with pins for holding the pages forming 
the ledger, which pins are made in sections sliding on 
one another as the clamping sections move. Ledger- 
leaves are employed which are freely interchangeable, so 
that a aingle binder can be used indefinitely by removing 
the leaves when they are full of accounts. 

GUN-BARREL. — Wiuuiam 8. Evans, Leechburg. 
Penn. The bore of the barrel is provided with turns 
successively jncreasing in sharpness from the breech to 
the muzzle. This increase in the sharpness of the 


tion of the projectile in its passage from the breech to 
the muzzle. The rifling-cuts throughout the bore are 
parallel, As the barrel has a choke-bore, the rifling is 
shallow at the breech, but deeper at the muzzle, thus af- 
fording a greater hold upon the bullet where the rifling is 
given the sharpest turns, 

CARBURETING-LAMP.—Josern C. Papen, New 
Albany, Ind. A vapor-pipe has communication with 
the burner. Above the burner a heating-tube is ar- 
An air- 
drum, receiving heat from the heating-tube, has commu- 
nication with the vapor-pipe. A spreader, supplied with 
gasolene, extends down in the vapor-pipe. The feed of 
gasolene is automatically controlled, so that after once 
igniting the gas in the burner no further attention need 
be paid to the lamp. 

BRICK-KILN. — Epesar Aper, Jacksonville, Tex. 





The kiln proper requires no flues or chawnels beyond 
certain throate and arches. All the other channels for | 
distributing the heat are formed by the green bricks 
themselves. The heat is uniformly distributed through- | 
out the entire body to be burned, apd as a result the 
operation is quickly and effectively conducted, Linings 
protect the kiln-walls from the effects of injurious heat. 
The path of the heated vases can be changed, so that 
they will first thoroughly dry the green bricks and then 
burn them. The entire construction is strong, simple, 
inexpensive, and efficient. 


Desicns. 

PLATE FOR FOOD-BOILERS. —Ne.iium J. Kewry, 
Victor, N.C. The plate is to be placed in the bottom of 
a pot for preventing food, except cereale and starch, 
from scorchirg when being boiled. 


Nors.—Coples of any of these patents can be far- 
nished by Munn & Co. for ten centa each. Please state 
the name of the patentee, title of th: invention, and date 





| Bath tub, A. 





of this paper, 


wrought iron to prepare for electro-plating. The iron 
thatI am using is a thin sheet iron bent in a V shape 
and is heavily oiled, and also base a scale that I have 
found bard to remove. I would liké to get a pickle that 
will bring it out a clean and brighter surface without 
having to scratch-brush it. A. Sheet iron that is to be 
electro-plated should be cleaned free from scale and 
scoured in the sheet before working. To remove the 
scale use a bath of muriatic acid 2 parts to 3 parts water, 
into which dip the work long enough to loosen the scale, 
then wash with hot water and scour with brush and 
sand. For fine stamp work, polishing in the sheet is found 
the most economical method of producing bright sur- 
faces for the electro-plating process, For removing oil 
and grease, boil the work in strong soda lye, wash in hot 
water and dip ir hot lime water to prevent rusting. 
Treat cast irou work in the same manner. 
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A synopsis of the patent laws of the United States and 
all foreign countries may be bad on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive ew for conducting the business. 
Address MUNN & CO., office SCIKNTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
NOVEMBER 6, 1900, 
AND BACH BEARING THAT DATE, 


[See note cf end of list about copies of these patents. ] 








Accumulator plates _ making, Z. Stanecki 
Air brake, J. Shoure 

Air brake system. z R. Richarason. : 
Albumen, obtaining soluble, D. Finkler........... 
Ammonia compressor, J. T. Ludiow... 
Ammunition box, J. A. Wilding. . 
Animal trap. C. F. Nelson 
Atomizer, O. Q. Holman 
Back pedaling brake, Anthony & Cunnius. 
Back pedaling brake, C. P. Conrad...... 
Bait box. D. B. Warren weusd 
Baker’s pan, J. Park 

Balance. Stoelting & Line barger. 

Bale of fibrous material, G. A. Lowry.... 
J. Manning 

Bed and couch. combination, 8. G. Lisher. 
Bed, invalid, N. Clement : 
Bedstead fastening, F. C. F. 

Bell, door, W. oore sa 
Belt, apparel, H. pe Gaisman. 

Belt. apparel. H. Pola 

Bicycle attachment, o Hausmann... 







Peters. . 


Bicycle handle bar. T. W. Gaillard...... 
Bicycle rack, L. C. Tiefel 

Bicycle saddle, T. Green. 

Bicycle seat post, A. KE. McG 


ir. 

Bicycle standing attachment. M. Whaling. 
Binder. temporary, H. Fitch 

Bleaching keir, Rigamonti & Taghani.. 
slind fastener, Tefft & McGowan. ceceneue 
Blind fastener. window, V. A. \. Camagnen peconccects 
Boat. G. F. Holloway. . 
Roiler. See Wash boiler. 
Boiler furnace, steam. J. Milton 
Rowk leaf. H.C. Miller. 

Book leaf protector, D. J. Taylor ees +: 
Book. manifolding sales. J. A. Brake 
Roots or shoes, manufacture of, J. A. Baxter 
Bottle attachment. J. H. Peters 

Bottle cooler, Estes & Kmerick 

Bottle, non-retiliable, RK. M. Ellis. 
Continued un puge 317) 
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POR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MPG. CO. 

695 Water 
Seneca Falls, N.Y., U.S.A. 


AMERICAN PATEN TS.— AD AN INTER- 

est and valuable tabie showing the number of paieats 

tor the various subjects upon which petitions 

ve been filed from the beginning "Sewn to December 

Cun in SCIENTIFIC AMERICAN SUP- 

PLEMENT, Nc No. 1002. Price 10 cents. To be had at 
this office and from al) newsdealers. 








[ ATHES. TOOLS «no SUPPLIES.” 





Walworth’s 
Solid 
Die Plate Standard 


t@” Price List on application to 
WaLwoRTH Manuracturinec Co., 
128 To 136 FEDERAL STREET, BOSTON, MASS. 












Awarded 
“GRAND PRIX” 













New York: { yee 
Brooklyn: 604 Fulton 8t, 
Boston: 169 Tremont St. 
Philadelphia; 924 Chestnut St. 
Chicago: 74 Btate 








FASAVE Saar FUEL 


CUYER’S ‘PATENT 


DESULPHURIZING FURNACE. 


Cheapest and Best. 

Takes the place of Heap | 
or Stall Roasting. 

Saves time and money. 

Write for particulars. 

HENRY GUYER, Casilia 54, LIMA, PERU, 5, A. 


WORKS LIKE A CHARM. 


Perfect satisfaction is ye - 
gos, sing our No. 5, 6 


Latest, 

















Display counter or cabinet, aqjustalte compare 
ment, H. G. Roth.. wi 





breading pe 
on Minchines. Crest or 
ratchet power. oused 
from dast. C ms. = = qrad- 
uation to any size » re- 
leased from threading « while in 
motion, opened to permit pipe 
bel Ss ¥ 7; instantly ciosed. 
Free Catalogue to 
The ean el ay 
ing Co., 01 Cartiss Street, Toledo, Oh oe. 


New Microscope for Nature Study 


and for use in the Examination of Ores, 
Metals, Wools, re, etc. 
Qu 















een Acme No. vie 1 Ocular and | 


in. objective giv- 
ina power of about 100" diameters, 1 set of 
fe provers slides of insect paris and otber 
in ting specimens, all in case, $16.0 
ai your nearest gg Jor it. 
EEN & CO., 
ootiens sa. Scientific CO... oe or. wh. 


hestnuat St., Phil 
Write for Circular. 105 Pith Ave. New x 









SENT ON TRIAL. 


Prepaid te any address. 





Coggeshall Patent Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
NO Moi potture, Saves cost quickly. A trial costs | 
Cleans from end toend. yeu nothing 
The Coggeshall Mfg. Co., 123 Liberty St., New York. 


Want Some Too Information? 


All kinds of Machinists’ and Carpe 
tere’ Tools—right up to the A - 
are correctly described, explained and 
ijlustrated in the new and revised 
edition of 


MONTGOMERY & CO.'S 
TOOL CATALOGUE. 


A veritable Too! Bacyclo: 1a, fully 
indexed. Full of solid and useful a 
formation from cover to cover. 

. complete education about Tools of all 
kinds, Free by mail for 35 cents. 


MONTGOMERY & CO., 106 Fulton St., New York City. 


SPEGIAL OFFER! 
American $10 Typewriter! 


We will give the first person answering this ad., from 
each town in the United States. a splendid opportunity 
to obtain the American pewriter, the only standard 
low-priced typewriter on the market, on unusually at- 
tractive terms. Write promptly for catalogue and sam- 
= work, and see if our offer does not interest you. 

merican Typewriter Company, 267 B’way, New York. 


Water Emery 
Tool Grinder 


Has no pum 
piping sequined By supply it wit 
water. Always reay for use. Sim- 
= construction, ».ost efficient 
n operation. 


G3” Send for catalogue and 
W. F. & JNO. BARNES CO. 
1999 Ruby St., Rockford, Ill. 




















| Doll, rag, M. L. 
| Door hanger, sliding. H.W esnidge. hacccedéeouoccose 


| Draft hook, F. F. Norden 


| Elevator, R. 


Ditehing machine, D. F. Kain.. 
Ti nnetanent tebbenitemaanernentes 
Door lock, C. & J. 
Door, railway grain, J. Kolb 
Door stop, J. R. Foley.. 
Doubler, silk, J. Duffy............. 
Douche pan, D. Hogan..... 


Dredger, subaqueous, W. W. Priestiey............ 
— trough for hogs or cattle, J. W. Grone- 
we om onse 
Drying cylinder, ‘J. W. Moore et ai 
Drying oven, G. P. Bassett, Jr........ 
Dye and making same, black, R. Boh 
Dyeing apparatus, J. Hussong..... 
Barring fastener. |. Mann. . 
Ejector, W. D. Labadie .. ae 
Electric cable, W. M. Habirshaw... 
Electric machine, dynamo, C. C. Chesney. 
Electric machine, dynamo, J. F. Kelly. 
Electrical switch, N. Bassett 
Electrolysis, protecting endersround metallic 
stepererys | ae J effects of, I.. 1. Blake...... 






Elevator t.F, H. J. Flood 

Embalming apparatns, E. E. Ertsman 

Enameled sheets of fibrous material, making, B. 

Goldsmith... 

Engine. See Explosion ‘engine. Gas engine. 
Rotary engine. Toy engine. Turbine engine. 
Vapor engine. 

Engine, L. E. Kottmeyer.. 

Engine cylinder, steam, J. A. Lidback. 

Engine speed regulator, gas, J. W. Lambert... 

Engines, muffler and purifier for gasolene, G. L. 
Reenstierna. 

Engines, sparking igniter for explosive, A. John- 
| EMPPrreeeee? 2 tt eee eee eee 

Envelop, F. M. Merride 

Exbipeing sppasenes, coin freed photograph, Cc. 

ray 


Explosion engine, A. & K. Boulier...... 

Fabric treating apparatus, A. Garland.. 
Fasteners, mechanism for assembling. forming, 
and setting garment, J. V. Washburne..... 
Feed water heater. D. B. Comming. . 
Fence tightener, wire, G. H. Cullen 
Filter, A, R. Grever.. 

Filter, W. Jandus.. 

Fikering apparatus, “water, Oisen & Whitmore. 

Filtering materia! and making same, M. ames | et 
al 




















x, D. J. Campbell... ...........000+ eee eccccosecece 661,115 
Bos “tid holder, 8 Rac dondnseccscccccoccccceseses 661.085 
Box or rgcemsact @, R. HOMMAM.......... c.cceeeees 681,060 
Brace. See Universal brace, 

Bracket. See ‘Mashiwne bracket. Lamp bracket. 
Brake. See Air brake, Back pedaling brake. 

Car brake. Fluid one brake. 

Bridge, bascule, M. Wada baadnwistinnndna 661,113 
Bridie blind, F. Mack...............c«sessss- 661,375 
Briquets, machine for coming pulverized ma- 

ae FAS Ree 661,238 
Brush, M. Rosenthal........ 61.358 
Brush and soap holder, combined, R | k Hardy. 661,176 
Brush holders. adjusting, H. G. Se iencctetacnend 661,228 
Brush, hydraulic, EB. A. Rix.............eccseess0s 2tT 
Burglar alarm switchboard, electric, 8. H. Rick- 

Gen eree rep cwsssendsabaeibadocacpoteecnecseseceses 661,229 
Butter plate, M. 0” Meara.. PebPrausestobecdre tuengs the 661,071 
Butter press, J. D. Reiff.. pLisaialoknesinirxcieesulia Ma 
SI, 661,387 
Button setting machine, G. W. Gwinn... . HI 
Button setting machine, Gwinn & Smith.. i 661,309 
Battons, dies for making upholsterers’. Cc. 8. 

BEDvcvccce gn0g: éghenGbeGgercouteecscsense oes cesee 661,239 
Cab, Bameous, EL. C. GaGee. .....cccscsccccccccess 661,279 
Calculating aN Ww ilkinson & Gibson....... 661,066 
Calculating machine, D. E. Felt. ees GMI 
Cail or signal box, electric, Glenn & Suilivan...... 661,173 
Camera, kinetouraphic, mond... . 1,119 
Camera, rol] bolding, G. Eastman. . Claw 
Can. See Oil can. Safety can. 

Can opening key, J. Zimmerman. 661,253 
Candlestick, electric, L. F. Lewis... 661,456 
Car brake, automatic, B. 8. Lawson. 

Car brakes, aqpomeny regulator for atmospheric, 

J.G bese ond ete ccpusebocnestcoesecocenadtibe 661,262 
Car coupling, MeConway & Beleo..........0seeeeeess 661,158 
Car, railway A. poem, bo ecesee: scecsesoesccoccsooes 661,452 
Car step, aca. i. Min in entneteetenemeoatiinns 641,453 
Car tarn tabte. street, o ; Se ewnecencecese dae 661,007 
Carbon pencil or electrode for electric lights, o 

EIEIO, cadnudeiiiinnsce=+_ cegccasces od - 1.107 
Carriage, child’s reclining, C. B. Jones. .-» 134 
Carriage door lock, H. B. Hirst................<«««. 661,342 
Case. = Show case. 

Casting nenew cylinders, apparatus for, C. 

Ti ades. apianneeseh senensee 661,148 
Cellulose. washing spooled threads or ‘strips | of. 

Fremery & Urban os . 12 
Center, C. H. Burwinkle. 661.04 
Chair, G. M. Smith.. ... 1.280 
Chair, Smith Banks... --«» OF1084 
Chuck, E. A. Noll.... «+» 661,382 
Churn, Turner & Webb . 1,092 
Churn dasher, E. G. Thomas 661,159 
Cireuit breaker, automatic magnetic. W. M. ‘Scott 661.195 
Clamp, W. H. Riggle...... 0.0... ..cceeeeeeeees . B11 
Clod crusher, Bennett * ST. avccasere’ ee aan 
Closet seat and lid, H. Busb.. eee M4! 
Cloth, treating, A. TSA, 261 
Clutch, Pestvomeshanten. RE. Cryder.. . AS 
Clutch, friction, F. L. Dyer... ........-.cccesees oes Bit 
Cluteh' mechanism, Rk & “Olds... #070 
Coal screen, H. B. iL SS eaaeatagaten 681,080 
Cock for mixing water and steam, slide, J. Weh- 

Si nncscanate, Ameenhensneasenens 661,200 
Coins and delivering c change. apparatus for indi- 

cating, assorting and counting, Hibberd & 

Barton L4i1 
Coloring illustrations, machine for. P. Orsont wen 
Commutator collector, Reist & Aiken.... O12 
Compartment box, J. R. Cole 601,088 
Com pressing material into fora. machine for, 8. 

&. Chisholm.. svcseucosocanesed 661.206 
IE OE a. cones akanhadenentemin tal 661,197 
Cooler. See Bottle cooler. 

Cooling apparatus, Schwerdfeger & Kayser....... 61,110 
Cop tube, W. J. McCausland... ...........6s.cseees 661,151 
Cop tube making machine, W. J. McCausiand.... 661.152 
Copying machine, C. F. Muller..................«.- m1 .105 
Corset fastener, A. Shedlock as 1 082 | 
Cotton picker, automatic, J. A. Peer GLASS | 
Cotton press, C. E. Mallett. . 661,349, 661,350 
Cotton waste, treating, R. R. Boyd... ppeuas 661,166 
Coupling. See Car coupling. Pole or thill coup- 
| ling. Smokestack coupling. Thill coupins. 
| Cover for pots or kettles. A. Olson............... 66),199 
Cream separator, H. G. Carter. . ‘ 61.27 
Crusher. See Clod crusher. 
Cultivating implement, land, T. C. Darby et al.... 661.807 
Cultivator and planter, EB. G. Graves oe C8107 
Current motor, alternating, Aldrich & Borger.... 661.464 
Curtain fixture, G. H. Davis.... 661 048 
Cushion making apparatus, | patape ot ma & Lueilf.. 661.302 | 
Cut out or fase, thermal, O. Feuerlein............. 661,241 | 
Cutter guard doffer, H. EB. lrwin 461,065 
Decantation apparatus, J. A. Maignen. 661.316 
Dente | polishing and “Anishing tool, C. C. Rach- as 
Despate bh systems, draining mechanism for tubu- 

Bam Wie Diy Eke MRI eas Seunaesecceceacnatean 1 368 

Destructor furnace, +: revi Dips: ppcevcnsa deinen 1,463 


: Saas 


661. 446 
661,208 
661 1.492 | 


et, “5 


(61.165 
1 196 
mL? 
661,118 


. 1,28 


61.104 
GAL. OL 


661,181 


6a}. 2765 
1.291 
(61.064 
(41.208 
1.409 
61.289 


61.29% 


pesliliennns becqeecees . 1.06 

wire cacape. . Geis..... ipo e6ees 2 661,141 
Fire extinguisher. G. W. Goon. .... ..........-. . 6142 
Fire extinguisher, T. F. Handly. .. ...........- 661.21 
Fire extinguishing coemanee, J. Tombeur. 61.430 
Fitting. J. R. Mood pGocoven<as-esetweccsete 661 352 
Flagstaff holder. ple eget 61,048 
Flashlight bracket, ‘folding. 0. C. Botz... 661.364 
Flower pot, tavo-part, H. Lonitz esoqnsensens 1.41 
ns, 8s, anes cgonssesbooat 1, 
Fioid pressure brake, M. W. Hibbard. 1.411 
Flashing and discharging apparatus for sanitary 

or other purposes, automatic, M. Gautier.. a 1 
Folding stand or stool, R. P. Clark................ 
Furnace. Boiler furnace. Destructor — 

nace. Smoke consuming furnace. 
Gage. See Saw gage. 
Garment stretcher, A. Pieper.... ..........csess0. 61.274 
Garment supporter, B. H. Sips ge govscenng.occe 661.046 
Gas engine, explosive, T. M. & F. L.  aameen. . 661.200 
Gas generator, acetylene, H. E. Brunner.......... 254 
Gas generator, acetylene, L. D. Rallsback. Ee = 44 
Gas generator, acetylene. G. L. Wilsa 
Ges prodace?, BE. J. DUG... .........scsiccccovcceees : SL ius 
Gases, storing explosive, PV NINM, onscocsesens 61.401 
Maoaseng. Oe G, Beinn cncecccvceccccec: covcevces 6c 661,157 
Generator. See Gas generator. 
Glass letter, hollow. M. ee cece ersecceses 661.421 
Giuing press, Eaton & Boland... ...........+.e000+ 61,398 
Golf practice apparatus, J. Mofiardy 5 eegasenccenes 661,281 
Governing prime movers, R. D. Mershon.......... 661.222 
Grader, road, 8 D. Reynolds. ........scceesceseseees 661.2% 
Grapple, J. G. Brownéeld.. wabeqnvectegeened epeciece 661 038 
Grinder, J. 5 g'-- et ARLE Lil EARLE DEG IEE FR) 348 
Grinder. A. U. Reimer. ......... 2.5 -ssceceeeseeseeess 61.142 
Guard finger and annee tens. F. R. Johnson........ 661.216 
Gis GE Ds Bn We ca cncesv ear 20--b0cgeuanetas ene 661,081 


Bray 
Hendles, machine for making shovel, A ne Feis- ones 


(Continued on page 318) 














No One ere Wants 





Beats let es your “ona “ang rise” b the hair mat. 
_ gh yeaa world, a0 mave* 
Free’ iy and only’ ask the sinall priylioge of malting 
our handsome, tllustrated, 72-page book The 
eat o ie ” telling about 
E 
| The Ostermoor Patent * Express 
* Prepaid 
Elastic Felt Mattress g Anywhere 


Take Care! Don't be Deceived ! 


There is not a single store 
in the country that carries 
our mattress; almoert every 
store now has an imitation 
so called “felt” which ts 
tress ever made, you can get kept in stock to sel) on our 
your money back by return advertisin Our name and 
mail—“ no questions asked.” There will be no | warantee on every genuine mat reas. ( ‘an only be 
unpleasantness about it at a!l. fought from us direct. Send for our free book 
“The Test of Time,” 


OSTERMOOR & CO., 130 Elizabeth St., New York. 


We have cushioned %,000 Churches. Send for our book “ 


Sleep on it 30 Nights. 


and if it is not even all zo | 


cleanliness, Be the ow and | 
comfort of any $50 hair mat- 





se . 


If made in two parts, 50c. 


Church Cushions.” 














ALES arm, ce 





“NEW YANKEE” 
DRILL GRINDER. 


A MECHANICAL TRIUMPH. 

SOF of time saved No calipers, gauges 
or measuring instruments. Any clear- 
ance obtained instantly. Simplest ma 
chine ever invented. 

Send for catalogue of 10 styles 
WILMARTH A MORMAN CO., 

153 Canal St., Grand Rapida, Mich., U.S.A, 










ZEPHYR MAGNESIA 


PLASTIC COVERING. 





2 | motors from & to WH 


Unequaled as a non-conductor of beat for use on all 
steam and fire heated surfaces. 
Guaranteed to cover “ square feet, flat surface, | inch 
thick, and weighs only 60 pounds per bag 
Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cel! Sectional Covering, 
po Felt Sectional Coverings, 
sbestos Cement, and a complete line of insulat- 
| ing b= of all kinds. For prices address 
“| THE CORK FLOOR AND TILE CO., 
Boston, Mass, 


| 

| 

; Zhan ! 

| The Only hind that Hont Bry on the fae 

] 

SOLD EVERYWHERE. 

Williams’ Shaving Stick, 25c. 

Genuine Yankee $ having Soap, 10c. 

Luxury Shaving ‘Tablet, 25c 

Swiss Violet Shaving Cream, 50c. 

Williams’ Shaving Soap (Barbers’), 6 
Round Cakes, 1 ib., 40c, Exquisite aleo for toilet. 
Trial cake for 9c. stamp. 

The only firm in the world making a specialty of 

SHAVING Soaps 


THE J. B. WILLIAMS CO., "Glaston 
LONDON PARIS DRESDEN 


-GERE GASOLINE. ENGINES 


BOAT ENGINES MADE 


CA BIN--- OPEN BOATS 


| 130 Cengress Street, 





MAXIMUM POWER- MINIMUM cost. 
f you use a pump for 
ones lard, acids, starch, 
petroleum, brewer's 
mash, tanner’s liquor, 
cottonseed oi! or fluids, 
hot or cold, thick or thin 
* you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 
durabie. All a> J interchangeable. Needs no 
skilled workman. ects guaranteed. Catalogue free. 
i TABER PUMP CO., "32 Wells St., Buffalo, N.Y., U.S.A 









, Ct. 
we; 


















‘The “ “ Wolverine Three 





Pr... GRAND RADIOS. MICHIGAN 
Cylinder Gasoline Ma- alogue “Tene % 


rine Engine. 

The only reversing and self 
starting gasoline engine on 
| the market. Lightest engine 


GET A MOVE ON YOU 
un $ 
pst 


‘ 
70000 


| for the power built. Practi 
| cally no vibration. Absolute 
ly safe. Single, double and With one oF 


wR [=a 


MONARCH 


| triple marine and stationary 


WOLVERINE 
MOTOR WORKS, 
Grand Rapids, Mich. 


THE MIE 


a Weiss KEROSENE 


and GAS Engine a 


burns KEROSENE cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable No 
electric battery or fame vsed 
pale a =~ dor 

rectly coupled to dynamo N AME AN . oO} 
for electric lighting, ‘charg- a AMERICAN BOOK ON 


ing storage batteries and e 
aut power perverse | Horseless Vehicles, 


198-138 Morr Sr., New Yo 
Markt & Co ., London, Hamburg, Paris 


A~oD LP 


GRARD RAPIOS GAS EMGINE & YACHT CC 





45 nose power 


¢ 
GRANQ PAPHOS MICH 






NOW READY. 





Automobiles and 


GASOLINE Motor Cycles. 
ENGINE ! OPERATED 81 


| a ge yn ’ | Steam, Hydro-Carbon, Electric and Pneumatic 
STOVER ENGINE WORKS, FREEPORT, ILL. Motors. 
ae By GARDNER D. HISCOX, M. E. 


Auther of “Gas, Gasolene and Of) Vapor Engines,” 
Acetylene Gas Burners. and “ Mechanical Movements, Devices 
$ Sad 
ALL Bighest awards in all Acetylene Ex spo and Appitences 
s € 


ms. Made of one piece of lava. Are | m . 
faultiess and every one tested and quar- Price $3.00 Postraip 


HIGHEST EFFICIENCY 


attained in the 


STOVER 





















anteed. &#™ Send for Price List This work is writter ona broad basis, and comprises 
NO fated 8 Sole Agents for | in its scope a full illustrated description with details of 
Carbonization. a 8. and the progress and manufacturing advance of one of the 
e most important innovations of the times, contributing 
M. KIRCHBERGER & co. to the pleasure and business convenience of mankind 
50 Warren Street, New York. The make-up and management of Automobile Vehicles 
of all kinds fs liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 
The book is up to date aid very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 








CREAT POWER-SMALL COST. 


The maximum of strength, dura- 
bility and safety, with the mini- 
mum of cost that describes our 
Hotstin« Engines for ope- 
tation on Gasoline, Dis- 
tillate or Crude O11, Ev- 












Bopwre_) 203 puay 








= Te kg Large Sve. About 400 pages. Very Fally 
saves its cost in fuel Iliustrated. 
slone. Both friction and 
pap lg P 3” Send for circular of contents. 
quarries, min, 
ssa Gndist Cor FO Ber tits Ken ciy-wer | MUNN & GO. 361 Broadway, New York 














Scientific American. 











What The International Cor- 
respondence Schools, Scranton, 
Pa., are doing: 


First 
Teaching mechanics the 
theory of their work. 
Second 
Helping misplaced people 
to change their work. 
Third 


Enabling young people to 
support themselves while 
learning professions. 


graduates in 
Steam, 


and 
Electrical, 


230,000 students 
Mechanical, 
Civil and Mining HKuginecring: 
Architecture; Pilambing: Heating; 
Refrigeration; Pattern Drafting; 
Drawing and Designing; Chem- 
istry; Telegraphy: Telephony; 
Stenographyr; Book-keeping;: 
English Branches; Methods of 
Teaching. When writing state sub- 
ject in which interested. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891 Capttal $1,500,000, 
Box 942, Scranton, Pa. 











ACETYLENE GAS AND CARBIDE OF 
Calcium All about the new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probabie future, 
experiments perfoi med with it A most valuable series 
of articies, giving in complete form the particulars of 


this subject. Details of furnaces for making the carbide, 
“ae generators, casometers, burners, etc. Contained in 
LCIENTIPFI AMERICAN SUPPLEMENT, Nos. us, 
1004, 1007, 1012, 1014, 1015, 1016, 1022 
1045, 1O3%, 1057. 1064, 1071. 1072, 1082 
1083. 1084. 1085, 1056, 1104, L124, Lite 
1149 and 11450. Price 0 cents each, by mail, from 
this office. and all newsdcalers 








inet sie 


By GRORGE M, HOPKINS. 
20th Edition Revised and Enlarged. 
914 Pages, §20 Illustrations. 
Price $4.00 in cloth; $5.00 in half morvcco, postpaid 


Tuts ie a book full of 
interest and value tor 


Teachers, Studenta, 
and others who desire 
to impart or obtain « 


practical knowledge of 
Phy i his spiendid 
work gives young and 
mething worthy 
f thought. it bas in- 


alcs 


oid «& 


fluenced thousands of 
men in the choice of a 
¢ reer. It will give any- 
one, young or old n 
formation that will en- 
abie him to compre- 
hend the great im- 


provements of the day 
it furnishes sugges- 
tions for hours of in- 
structive recreation 
Send for large Illustrated Circalar 
ard cemplete Table of Contents. 


MUNN & Co., Pustisners, 
Office of the SCIENTIFIC AMERICAN, 


391 BROAOWAY, NEW YORK. 
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Harvester, self-binding, J. A. Sharp.............++- 61.231 
Harvester spring straining device, T. 8. Brown 661,24 
Hasp lock, H. A. Nottm@ham..............-+++ «++. #1, 155 
Hay rack, J. ¥ Karraker 661.057 
Hay rake, C. Melaveon ‘ad 61,415 
| Headlight, automatically adjustable, C. Merry- 
weather. hncndpe Glee 
Heater. see Feed water heater Hot water 
heater. 
ileei. ¥. Nerger . 661,129 
Hinwe, spring, M. Lincoln, 661,346 
| Hinge, spring. T. G. Morris 1 ATs 
Hoist, steadying device for rope, W. H. Nelson... 661,418 
Homogeneous plates, manufacturing thin, L. ge 
Lombardi 661,24) 
Hoof expander, adjustable, R. Moser. 661,128 | 
Hook, See brett hook. Singletree hook. YY . 
Hook and eye, 0. Mills ,. 1066 
Hoops upon barrels, machine fer placing, W. a 
Curtis on --» 1S 
Horseshoe, KE. F. Pflueger - 1 424 
Hot water heater, W. L. Dannahower.. 661,116 
Ink weil. F. M. Ashley . 1K 
Iron. See Sad tren. 
Joint. See Metallic flexible joint. Rail joint. 
Key See Can opening key 
Kiln. See Notary kiln. j 
Label gumming machine, H. RK. Grassmann. 661,101 
Lamp, W. R. Whitehead oat 661.882 
Lamp bracket, Rosenbiath & Carter ; (61 324 
Lamp, electric are, J. A. Heany 661,125, 661,126 
Lamp guard EB. Gablau : 61.43 
Last, F Decker wae 
Leer, U. House 61,315 
Life buoy, G. A. Lindberg 1,410 
Life preserver, G. Plammer. 661 45; 
Lite saving and swimming apparatus, G. Plam 
me 1,293 
Life sactne belt. Hi. Leaning 61 S47 
Linotype machine, J. Kh. Rowers ‘ 661 88 
Liquids. means for electrolyzing, A. R. Grever:.. 601,460 
Lock. See Carriage duor lock. Dvor lock. Hasp 
lock. Seal lock 
| Lecomotive, mountain, G. &. Fouts 661,045 
loom driving mechanism, A. A. Gordon 1.2 
Loom piexer check, D. W Shirreffs 661,085 
I oom warp step motion, C. Whitaker. 1, 161 
Labricant for fibers, R. H. Hutchinson.... 661.473 
Lubricator, BE. FB. Davis GAL Ane 
Lunch or other box. folding, J. J. & EB. F. White. 661,12 
Mail bags upon moving trains, means for hand- 
lng, A. O. Cravener wm 
Mail box, W. J. Weaver 461,561 
Mai! pouch catcher and deliverer, Holstein & 
Sieh _ wm15u 
Mail receiving and delivering apparatus, A. L. 
Henry 661.146 
Maps. apparatus for covering irregular surfaces. 
such aa relief, F. J. Bargi OF1.% | 
Marker holder H Richter OML.OT6 | 
Match strip, flexible, F. A. Rathbun 6114 
Mattress machine. G. F. Mertin 661.083 
Measuring instrament, electrical, F.A. La Roche 1,177 
arose o— — movement, F. M. Moseman .. Lan 
Mer * flexible joint. J.C. & J. C. Martin, Jr 1.377 
Metals from their combinations, separating, A. 
Netti 681.188 
Metals, hardening, purifying and toughening, C. | 
» Leiby onl 408 
| Metals weldable and malleable, making, C. L. 
Leiby 661 407 
Meter. See Retary meter. Water meter 
Mill. See Rolling mill. Stamp mill. 
Mirror attachment. bureau, M. B. Horton (71.051 | 
Miter box, J. H. Coy 1a 
Molding sand, machinery for treating, J. A | 
Boughton of 24 
Mortising machine. G. F. Andrews O11 
Motor. See Current motor. Petroieum motor | 
Mower grass catcher, lawn, M. Robacker. 661.290 
Mower. lawn, C. A. Selistrom GATOR 
Music holder, C. FE. Ely 661.240 
Musical instrament, C. Hogrebe.... . 12 
Musical instrument, automatic mechanical, G. A. | 
Brachhausen. 661,466 | 
Necktie holder and collar and cuff fastener, com- | 
bined. W. D. Redington 661.4% 
Numbering machine, typographic, Bates & Spiel- 
manr = 61.437 
Nut for vehicle axles, lock, W. Belfield 671 BS 
Nat locking device, J. KE. Lenhult 661,059, 661,060 





Harness connector, J. BE. Blam... ......5..-+++++++> 
Harness strap extension, 


Harvester, potato, 


sy Moran. Flexible Steam Joint Co., 


‘The reputation of the I 
timepiece, Its splendid performances have 
both senses of the phrase —has demonstrated 
tical timepiece, — 
A ‘ ar. Year. 


or 0,000 dealers, or sen 
‘SL, INGERSOL 





NovEMBER 17, 1900. 


_ a SeDeTE> 
reoll Dollar Watch is firmly established as an accurate, reliable 

ined the faith of the nation. 
Tipeed a doubt that the watch is not a toy, but a 
| in size, handsome in Gyo s and Guaranteed to Keep A 


“ The test of time =te 
arate 


and Canada upon receipt of 


. 8 
LL & BEG. Doh 1h, Of Cortlandt St., New York, 3 








From it comes the 
water carrying with it it cr a 
ments of disease, but If you use 


The Berkefeld Filter 


the weer will be thoroughly purified in 
passing through the cylinders of Infue 

ogetg Each which retains every atom 

<. 2 a > Ay Rasy to clean. Yields a 

lon of Rats water in 4 minutes. 

BERKEFELD | FILTER ©0., 2 Cedar St., New York. 


MORAN FLEXIBLE JOINT 


for Steam, Air or I 
a — I, sizes to stand = a 


Inc'd 
Ky. 






















Mi Third Street, LOUISVILLE, 


N. Y. Camera Excuanee. 


50 Saved on all makes of Cameras 











om 


an and 
Roenr 


measurer, combined, Mordan & 
66 

(nl feeding mechanism, W. E. MienasGsee..... ‘ 

Operating table, J. T. Shipley.. . 

Ordnat oe sight, H. Korrodi 

Ore concentrator, A. H. Stebbins. 

Packing box, R Shemeses bécccocccsac 

Packing, metallic Hu Prendergast 









Pail, sap, A. A oy paneooocces 

Par See Baker's pan. Douche pan. 

Paper bag machine. H. BE. Westervelt 6f1 200, 681.331 

Paving. ete ymposition for, H. F. Willlame 661,392 | 
Paving or flooring construction, G. W. Dyar- 

man i. 

Pen and pencil! holder, Urbach & Knight 661, oe 
Pencils penho ders, ete., attachment for lead, J. 

C. Wright pe 
Petroleum motor, Charon & Manaut. og: ah | 
Phot wraphic shatter, J. V. Coats 661 1.37 
Ph vsician’s tables, adjustable stirrup bar for, W | 

D. Al lison 661,435 
Phy ste jana’ tables, adjusting means for leer rests 

’. D. Allison. 661,454 | 
Picker See Cotton picke:s | 
Pipe wrench, J. P. Laviene... ............<«.. 1374 | 
Pipe wrench, W. A. Morris S 187 | 
Pipes, manufacturing, A. Schmitz...... I 





Planter. check row corn, J. Hillery. 1.148 
iP lanter convertible corn, J. Kaylor.. eodeén 248 

Pianter, corn, C. H. Hall fal 449 
Planter, corn, J. E. Porter 661,319 | 
Plaster of paris, revivifying old, W. R. John- | 

son ; - Hi.247 
Pliers, W. A. Bernard (reissue). . 1a 
Plow, M. L. Roberta. 661.278 
Plow scraper. disk, J. Buchanan................ F197 
Pocket book attachment, KE. V. Jones.............. 661.2597 | 
Pole or thill coupling, W. A. Hill..... .........0005 661.147 
Pork skinning machine. J. N. Burno............... 661.440 
Power press, band, BE. R. Collins... «..s» 661,568 
Precious metals from their ores, oxtracting, H. 

Ay aks bho ddaceysebnsd be ei ne coecsaveimediinnas 661,074 
Press. See Butter press. Cotton press. Gluing 

press. Power press. Printing press. Sauer- 

kraat press. 
Pressure regulator. C. W. Benedict 661,253 
Printing press, Harris & McNutt............... 661.245 





Pump or piston rod inbricator, J. ‘McBride. hnueoeat 661.317 
pease E ve baveveweuiee 1,16. 
_ Bic hen = rack Hay rack. 
atl ic int, W. W. Saseapte cence 661,173 
Ral! joint. C. F. Me . 6110 
Raite, elect ric traction 1 of trains of vehicles upon, 
ps ine onc cwpestnsinescesccsensetengece . 661.448 
way current distributer, electric, H. 
_ EET Cee? Oe eee . 14 
naeuns or carousel, pleasure, ‘J. Anderson 145 
Railway switch. D. Isard 661.054 
Railway tonnel ventilating attachment, J. J. 
| Swaine 661987 
Railways with automatic correction of thes axies, 
| working device for, J. de Buigne - 661,306 
Rake. See Hay rake. 
"34° arr ae 661.355 
Record blank or form, C. EB. Struble... 661.298 
Refrigerant: OF Car, Ei. F. Stamdes.....oscssccscocerses 142 
Refrigerator, knockdown, P. J. Vanderlinda...... 661.112 
Regulator. See Engine speed regulator. Pres- 
sure regulator. Windmill regulator. 
Releasing mechaniem., time. 8. 8 Colt............ 661,285 
Rheostat and circuit breaker, W. M. Scott. 61, 16 
| Ribbon holding and winding device, W. D. Wil- 
Nama. .. B11 | 


Printing press bed motion, RK. Mieble.. Ca 
Printing surface and weodeding € came, Cc. * Graseer 
Pulley. belt, F. Rohrbeck..... 

Pulverizer, A. F. Peterson 
Pumo. J. FB. Elan 









| very fuil 







He varters for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large assortment aiwavs on hand. 

Developing, Printing, ete. 
Photo supplies of every description 
at lowest prices. 

we frad So 2c. stamp for bargain 
list. Ad 
N. Y. CAMERA EXCHANGE, 114 Ponen St., NEW YORK 


| REVERSING STEAM TURBINE.—PAR- 
son's recently perfected turbine for boats. Dlustrations 
showing details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and from ai! newsdealers. 


Instrumen 

& Supp tea. —y ee 
illustrations, FREER; it gives in- 
formation for musicians ~nd new 
bands. LYON & HEALY, 


85 Adams St., OHBOACS. | 





Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. st 
and moisture proof, Brushes self-adjusting. Mate- 
rial and baa se the peer. £ GUARANTEED 
ron ong year. Send for circular and price list, 


GIDDINGS 4 STEVENS, Reekford, Ill, 


NI iC K K EL 
Electro- "Plating 


Apvaratus and Material 
THE 
Hanson & VanWinkle 
Co., 
Newark. N. J. 
1% Liberty 8t., N. Y. 

2 3% & 28. Canal St 
Chicago. 


CROC IKES TU BES AND ROENTGEN’S 
Photogra -The new photography as performed b 

e use 0 Choomes tubes as a source of excitation. A 
1, > Ot ay ors ~ag: «| Qmemican | SU PPLE- 
MENT 36: j $3)" = 795. 
905. gos. oso. Tosa arts. “8 199% 
SCIENTIFIC AMERICAN, Nos. 7. Fonte 4. 
These profusely illustrated iprrummanee Statei a 
1 ay exhaustive series of articles on Crooves tubes and 

ef» performed with them. Among them 

found Prof. Crookes’ early lectures, detaili 
the experiments which so excited the world, 
are now again am ey 7 in connec- 
tion with Roentgen’s phot: y. Price 10 cents each 
To be had at this: oftice and from all newsdealers. 


‘init’ BARGAINS 


Dy NAMOSEN INE S.MOT 










od your business 
for 10 p. 1888 catalogue. 


will ‘be 


and whic 





ELECTRICAL 
MACHINERY 
ARC 





. Telephones, 


for Interior, Short Line, Intercommunt- 
eating and ‘Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. fimates cheerfully 
furnished. Agents wanted. 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 


431 Main St., Cincinnati, Ohio. 


MERITORIOUS INVENTIONS 


or patents sold 
= _— em 
formed and influential di 
bonds sold. 
strictly. No pb fees. PETER WHITNEY, 


way, New York. 
LADIES’ SHOES. fires we tn is = xs) 

high er popestence the foot a shape and 
— he dress! most attrac — ehoe made. I 













want some live wpapaineturer of shoes to buy an intcrest 
. SPARKS, 48 


in it. Address the inventor, JAMES H 
Watt Avenue, Pullman Station, (bicago, 0! 





Roentgen rays. apparatus for determining po- 


sition of foreign bodies by means of, C. 

Remy 661.385 
Roller bending machine. Stifel & Pritchard OAL 450 
Rolling mill. Fawell & Schwab. 661.470 
Rolling screws, etc., machine for, J. P. Weuner- | 

sten : 661.472 
Rotary engine. F. M. Keater 661,108 
Rotary kiln, P. O. von Krott. aurer 1,217 
Rotary machine, controlling end play of, E. M. 

Hewlett oe bees 661.149 
i, i 8. a ceeehbemiiindned 71.120 
Rowlock, C. D. Spates conpecccose GOT 
Rug ore arpet fastener. W. D. Le Fevre 61.220 | 


Sack = Sane and sewing machine, A. T. Time- 


cccceensoees 61.08 
Sad | iron, L. Wieckland . 61.006 
Safe, H. A. Poat 61.228 


Safety can fer pet crlouss. benzine. or other simt- 

lar liquids, F. Henze 
Sash fastener. G a? 
Sash fastener. a, 








TRY ONE 


| of Our stationary gas or gasoline engines on your work 


and if it doesn’t do it satisfactorily we want it returned. 
1to%H.P. Tell us your work — we'll send particulars. 





| aS . ' 
1 te 
1387 Jefferson Ave., Detroit, Mich., U.S.A. 








The Deadly Faucet! | PEN- -CARBON 


COPYING SYS 


The man equipped with our Pen- 
Carbon Bill Copying Book (see mar- 
ginal cut) and our Pen-Carbon Let- 
ter Book (see lower cut) works to 
greatest advantage in time- 

saving and neatness. 

The simple act of 
writing produces a 
perfect copy— 











the clearest carbon copy you ever 
saw. Any paper, any ink, any 
fairly firm pen; no press, no water, 
no work. Our patented clip holds 
bill or letter firm. Our Pen- 
Carbon never smuts. Bill-book 
copies 1200 half-size bills or in- 
voices,and always lies perfectly flat. 
Papers show no sign of copying. 

Uf your stationer does not keep them 
write for a free specimen of work. 
Pen-Carbon Manifold Co. 
DEPT. 1 
145-7-9 Centre St. 



















=) VOLT-AMMETERS, 
POCKET SIZE. 

For Testing Batteries and Battery Cir- 
Locating | Faults, Grounds, etc. 
ELIABL® PORTABLE. 

AA th Send for Cirewar. 

80 Cortigndt Brest Nee otk, N. ¥. 


EVERY BOY HIS OWN TOY JIAKER. 

seie how to make all kinds Toys, 
Stea: Engines, Photo “gperes. 
Windmills. nm eng —— 
tern eng te agic 
toa LL also Kites, 
Balloons,” M — Wagons, Toy 


H and Arrow, Pop Guns, 
Slings, Stilts, Fisb'ng Packle Rabbit 7 
and Bi Tra d 
y can 
a make them. 200 handsome illas. This great book 
by mail, We., 3for %e. C. DEPuUY. Pub., Syracuse, N. Y. 


te Nothing on Earth like it.” est Gun in the World.” 








\ 















(That's what sportamen write us.) 
Spencer Repeating Shet Gun— 
nal Pump Gun. Six shots in three sec- 


The Ort 
onds. —- of the best steel with fine-twist 
From your dealer or 


8 steel barrel. ~ 
from F. Sassenman, Mfr., 579 Bway, N.Y. Military Goods. Catalog. 


A.W FABER 


Manaufactery Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCLL CAS#S [N SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS’ MATERIALS 

78 Reade Street. New York, N. Y. 
Paris Exposition, 1900. Grand Prize. Highest Award. 
MATCH FACTORY.—DESCRIPTION 
of an English facto SCIENTIFIC AMERICAN SUP- 


PLEMENT 1113. Price Weents. For sale by Munn & 
Co. and all newsdealers. 


TOME So bees 














ye, Ty -- 


WW 


oe 








LEARN TO HOOD- 
ty WINK THE SUN. 
The book about 
ton’s Sum Proof 

= Paints will tell you 


bow—it’s free. 
L EN “~. Special taducomentsand 
SS agency to dealers, 


QN17 


4ABES E. PATTON ©O., 
Lake Street, Milwaukes, Wis. 

















Li Et wwe an 
hua $100 Ta 


COMPLETE OUTFIT REGULAR GOODS. 


Mano woSe RATURAL Fuuen. can 











THE HARRISON CONVEYOR orsscct 
Ly pyr 


i 
und be Sones Howe Gas an Leg BS 


Siac eae fiat ete thee Bae 








BORDEN & SELLECK co., 


oes LAKE 6 ste Samana, Lk. 











NOVEMBER 17, 1900. 


_ Scientific Awerican, 








ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. | 


Write for our Free 
«CAN I BECOME. MAN’ E ELEC. 
TRICAL ENGINEER ?”’ 


We teach Electrical Gappseetiog, Electric Lighti 
Electric Ratlways, ~¥- ~~ al Engineering, Steam 
neering, Mechanica! [ 5 4 oe — DA, mail 
ELECTAIGAL ENG) EN NEER WNSTITU > ad 
Dept. A, 240-242 We Baa 284 St., New York. 











$250.00 A MONTH 


AND EXPENSES MADE. 










i=) 

§e & Magic 
#3 EgLamp 

pei MAKES ITS 
3 = OWN GAS. 








They Pay for Themselves 
Gives 90 to 100 Caa- 
dle-power light at a 
cost of only 


1 CENT 
FOR 
10 HOURS. 


No danger, no r 
| ey no co he 
M p is made a 
sta: Siard by "are Insur- 
ance Underwriters, 
MADE IN ALL STYLES AND 
PRICES. 
AGENTS mak e @250and up- 
ward @ month 
selling these Lamps. They 
sell on sight to stores and 
families. Over One Million 
Now in Use in U. 8 and 
Canada. Write to-day for 
territory and sampie lamp. 
E MACIC LICHT CO., 
Factory, 9 to 15 iver St... CHICAGO, ILLS... U. 


Acetylene Gas Lighting 


Reduced to the most 
Edicient, Safest, Simple 
and Economical Use. 


We guarantee our machines per- 
feetly Ccabounatie in action, to ex- 








tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. A pproved by the va- 
rious Boards of Fire Underwriters. 
Standard sizes ) to lWlights. Ex- 
clusive territery given to sepens 
bie agents. Correspond wi 


NIAGARA FALLS acnrvuans GAS MACHINE Lu.. 
Niagara Falls. N. Y. and Canada. 











0. L HOLDEN 


REGEALED ICE MAC! 4INES 


A STRONG CONTINGENT, 
Having Ample Capital, 


Is Ready to Consider Propositions for the Devel- 
opment of Enterprises Throughout the 
United States or its Tributaries, 


The building of Railroads, Water Works, Gas Works, 
Electric Trolley : —_ Lighting Piants,. Patents and 
all other legitimate enterprises wil) be considered upon 
their merits. 

The authors of this advertisement can control ample 
capital and only meritorious propositions will be con- 

idered. Address 


P. O. oO. Box 2779, Boston, Mass. 


Porter’s Fumane Bridle. 


No Bit in the Horse’s Mouth. 


Horsemen indorse this Bridle 
because it is the best for all horses. 
It prevents frothing, lolling of the 
tongue, ete. No more trouble with 
sore mouths. The bardest pullers 
driven with ease. Every lover of 
the horse should = i = it 
is humane ed with 
Straps to Fit mj ridle. 


Retail Best Grade Nickel, - . 
Retail Best Grade Enamel, ° 








Second Grade Nickel, - 
Second Grade Enamel, 

{f your hardware or berness 
dealers do not bave them write us. 


Sent prepaid on receipt of retail price. 
State if you use side-check or overdraw. Agents Wanted. 


PORTER HUMANE BRIDLE CO., 
Dept. A, Sudbury Building, __Beston, Mass, 


ARTESIAN 


Wells, Oil and Gas anes 








ture and furnish everytbi 

quired to drill and complete 

same. Portabie pt Power 

and Mounted Steam MH foot 

) ey for 100 to 1°00 feet. 
te us 


trated jogue. 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 LIBERTY STREET, NEW seam, | U. 8. A. 





The Pipe of the Century. 
THe... “* MALLINCKRODT” PATEsT 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FOR A 
GENTLEMAN’S USE. 

You may ite the exquisite flavor and taste 
of a good smok tobacco, but you can never have that 
enjoyment with a dirty, foul-smelling pipe, thoroughly 

saturated with poisonous nicotine juices, so bitter and 
disgusting to the taste. This is effectually remedied in 
the “ Mallinckrodt” where tbe juices are completely ab- 
sorbed before reaching the mouth, and assuring a cool, 
= lw panithy == 2. poner, 

® to BD cents each, according to 
an ond fish. Over 100,000 sold = 1999 alone. 

Send for illustrated circular “S. A.” with prices. 


THE HARVEY & WATTS CO., 





275 Canal Street, N. Y. Station E, Phile~siphia. 


sch. 
Sausage stuffing machine linking attachment. H. 


Atkinson. 


saw ‘blades. hammer for straightening, J. W. & 
H urston... 
Saw gage. circalar, D. R. Uptees. nen 
Saw guide. G. E. Pooler.. 
F. Sumpson 
WE none ve nctpeneve 
See Coal screen. Window screen. 
Seal lock, A. W. Coffin 
parator. See Cream separator. 
Sewer. C. E. Colton. 
Shade roller support, adjustable, P. J. Doran. 
Shelves, drawers, etc., device for hanging, 


. EK. Delanoy. 
F robman 


Scale beanng. W 


Scraper, wheel, w. P. 


Screen. 


Bam berger 
Ship’s drag, ( 


Shirt, apparel, J.L. 
Shovel guard, C. C 
Show case, J. L. Crane 

Sieve, flour, 8. F. Rakenbrod.. 
’. P. Heinemann . 
Singletree hook, T. A. Bakken. . 1, 
Sled, Sibley & Newton... ei 
Jones & Philbrook 
Smoke consumer, 1. C. MeClenthen. . 

Smoke consuming furnace, ° 

Smoke stack coupling, B. Mitchel.. 

locomotive boiler, T. J. Mar- 


Sign, tripie, T 


Smoke consumer, 


Spark arrester, 


Spoke securing nipple. FLW. Marshall. 


661,436 
661,198 
61 





mus | FOR SALE. 


‘.. 661100 to manufacture, wi with ome 
: 661139 WATERTON 
, ER 






L477 ; 
E. Minshal). 661,379 for sale. 
661.186 for a capi alist, 
R. 


661.418 
661.376 





Machine Shop, brass and iron foundry 
not large, but ver qeurepes. Present 

owners not active nor conversant with the business, A 
thoroughly capable man who would know what and how 
~ Te can buy this plant 


TH 





E HARRINGTON & 





KING PERFQGRAT 








‘ t Nios 
CHICALO 





how N MPa Cc CO., Watertown, Wis. 


A Splendid Opportunity 


for a manufacturer cr small Telephone Co. 


A Telephone Transmitter 


Patent applied for A rare chance 





or particulars address 


H. FERGUSON, 
testi, ler \ Division ‘St. Baltrmore, Md. 


Sprager. C. EE. LaeemOts.. ......ceves soccer 661.249 

Stacker, hay, C. S *ivens.. 61.290 Send us your arena ° 

Stacker. straw, C. pody evens GOLGI © aD; a ure how how to make $8 a day 

Stage illusion coperates, i x Sherwood. onneth b err y sure; = 

Stamp mill, ore, Hamm & Taylor...... oocee lM furnish the work and teach a. . nm work in 

Stand. See folding stand. the locality where you live, Send us your mt, re we will 

Staves of wooden tanks, ar oeaupneneel Ser wanes lain the business fully, remember we guarantee aclear profit 

ES ie Haasan setwceseeetses seeessesensees 861,160 BES tor orory aay ‘s work ork abeclutely sure. Write at once. 
ap. G sro ane o0008 ia A RING CO. 

Stone, producing are ee. i OS CRI Bes . Mich. 

Stool, ;S: ng wes 

Stove, se y 

Stove, W. J. Toussaint. . gtodanne 


Stove, A. i. Me earian.... 

Stove fire pot, P. J. Coppens 
Stove, heating, T. Roderick 
Stovepipe holder, W. C. William 
Stoves or ranges, hood for cooking, € 
Strainer, milk, H. D. Mack . 
/?—' 
Suspender end, A. A. Le 

See Electrical switch Kailwayjewitch. 
Syringe tip, H. P. Cole. 
Table. See Operating table. 
Tank and heater, combined, 
Tape into edgings, machine ton ‘threading, 


Stubble shaver, C. 


Switch. 


Byrne.. 


Telephone arm, H. MeDonald . 
Thill coupling, &. J. 8. Davis 651.208 
Thill coupling, antirattier, F. W. Mailery.. 





661 38y 
: 661, 428 
661,476 


1 P. Slowe. 


*. Thomsen. . 661,090 


661.365 
61,204 


661 .Ly 















Trace Marxs 
DESIGNS 


CopyricuTs &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 


Largest cir 


Sold by all newsdealers. 


Washington, D. C. 


Threshing machine, G. F. Conner .... GL 
er invention ts probably patentable. Communica- 
Finy- - hy) og regulator, J. Ernst. $4 es pases, manesee ‘kon ne 
i : _— sent free dest ency for securing paten 
aay mam Ne apparatus, pneumatic, Emringer & 661.399 Patents taken throur® Munn & Co. receive 
Tire punctures, self heating compenns s for, W. B. opecial rapenee wunout charge, in = 
Hartley et al ‘ ++» G61. Lf 
Tire tightener. F. A. Terpening 1, en ¢ meric i. 
Tire, vehicle wheel. J. B. David 1, ned 
Tobacco, compound — treating, W. ‘A. Pike et 681.27 A pendaemely illustrated weekly. I 3 
al. eves 1.295 culation of any scientific journal. Terms, $5 a 
Tobacco steming ~~ wR J. B. Underwood..... CD year; four months, $1. 
Toothing machine, 8. J. Langblin . 
Top. spinning. G. H. Hyne... .............0+ 2 MUNN & Co 361 Broadway, New York 
Toy, dancing, C. H. Brigggs......... 06.00. ccceeccnnne 032 ‘ 
Toy engine, KE. W. Shortridge................ il. Branch Office. (25 F St. 
Toy revolving pistol, fo GEREL... cecccces 1.45 
Trace fastener, J. NO re d 
maeacsoceequcenaan 661,260 


Transmitter, K. H. Ferguson... . 
Trap. pee Animal trap. Steam wu 
Fitzpatrick 


Trap, T.. 


Trough. "hee Drinking ereaep. 
Truck and brake. car, D. B. 

Trunk, table desk. Hothechild & Bub 
Tube. See Cop tube. 


Tug stop, O. P. Langan 


Lount 


Twister machine. 1. G. Keede 
Type arm bearing, K. . 
Typewriter. P. H. 
Typewriter calculating device, C, 8. Labofish 
Typewriters. automatic mbbon reversing m 

anism for, kK. Winne 
Typewriting machine. F. 


Winn 


Umbrella, folding, Carlson & Gardeen. 
Umbrella, folding, J. A. Ekelund 
Universal brace, 8. MeClelian » ‘ease aie 
Universal brace and drill, 8. MeClelian 
Unloading or loading device, Nadler & 


A perfect burglar alarm and win- 
an Dorn [a dow fastener. Never out of or- 
y der. Perfectly simple and safe, 
Tubes, manufacture of compound, A. Schmitz... 661,108 No trouble. Trifling expense 
1,182 , 
Turbme engine or motor, radial flow steam, 8. anne Cooley's Universal 
o: 6° i1, 183 
ss 5 BURGLAR ALARM 200 
isher... 2 
aa WINDOW LOCK. 
* ; If your dealer does not keep them, 
: 661.098 we will mail sample alarm at special 
W. Hille ra. ae | 661,472 sample price of soc, Write for circular. 
Tyvewriting machine for writing music, F. C. COOLEY SPECIALTY CO. 
apecce 661.087 438 Asylum Street, Hartford, Conn. 
661.3065 
pecoved 661,169 


Urinal, D. Hogan. il. 
Sey tk Ns ov osnevnnse-scedeieesesnes 99 6sengese 681.175 
Valve attachment. inflation. J. H. Goss.. . M14 


Valve gear, explosive engine, F.C. Dye khort.. 
Valve mechanism, air brake, L. Krimmelbein.... 66 
Vapor bath cabinet. J. W. Zinkbann... 
Vapor engine, J. B. Rodger. 
Vehicle, motor, G. W. 
Vehicle running gear, motor. J. W. Eisenbuth.. 
Vending machine, H. W. 
Vessels, air injecting device for vennenene skin 
friction of, J. 8 
Violin bass bar, L. lesentpel 
Vulcanization, W. 


Wagon body, 


Wagon, dumping. =. 
Warping machine, C. 
Washboiler. H. H. Tuttle. abiewenies 
Washing machine, H. F. Carrico... 

Water cinset, L. D. Lawnin.. 

Water cooling ap aretes. W. Ostendorf. . 


Water meter, L. 


Weather strip, A.Craig.. 
Weigher, automatic, W. C. Marsh 
Windmill regulator, K.K. Leroi. Jr....... 
Window screen, adjustable, J. Saar. 
Wire stretcher, KE. old. . 

Wrench. See Pipe wrench. 


Work holder or clamp, J. Ranz..... .. 61,322 
DESIGNS. 
Badge, J. T. a ee Oe ee 
Barrel, G. D. Canfie) .. 33.510 
Bedclothes bolder, 'W. Hamilton. 2.22005. 2 2.2. 5.523 
iy EE nacenboedh' snGtabdbneonsvecetecebosese BB.ARG 
Bicycle saddle pring. E. G. Aaaey.. wietindia 
Box biank, C. Engbe os ... B50 
Box for patrol stat oe Newman... 514 


Box or receptacle, G. A. Kruttschnitt ..... 28.512, 33.518 
Caddy, J. B. Longe, 


Chair: fustener, M. L. Reynoilds....... ‘ 33.528 
Churn dasher. T. F. Tierney.......... ...... . ... 33.506 
Cigar protector, W M. Randolph... 33.44 

Eugines and compressors, frame for gas, E. B. 
Ci dhnds mbilnehaaedescéebestec ccs ceccesseone 33.517 
33.501 


Eyelet die, F. R. White... : 
Fence, wire. H. Ward... , 
Fire pot, W. M Brinkerhoff.. am 33,521. 33.422 


Lewis... ee 
Pape 51,130 


i Knapp.. 











IT GOES BANG’ 
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: #10 | PALMER BESS. - 





PALMER tationary 
and Marine Gasvline En- 
gzines and Launches, Motor 
Wagon Engines, Pumping 
fngines 





661.390 a? 


461,210 
68 


uo Sen. for Catalog, 
MIANUS, CONN. 


PROPOSALS. 


(FFICE OF THE ENGINERR, THIRD LIGHT- 
Hovse District, Tompkinayville, N. Y. sealed pro- 
osals will be received at this offlee until 12 o clock noon, 
riday, November Mth, 1900, and then opened, for fer 

nishing the material and labor necessary for building 

an extension to the Office Building at the Light-House 

Depot, Tompkinaville, N. Y. Specifications, forms of 

proposals, and other information may be had on a pi 

cation to D. HEAP, Licut.-Colone), Corps uf 
peers, U. 8. A., Engineer Third Light House nstrict. 
Engin 


Es, ertice Brewers’ 
ICE Bee cr THe VILTER 
MFG. CO., se Clinton treet, Milwaukee, Wis 











TYPE W 
WOVELTIE 





MODE & EXPERIMENTAL. WORK. 
Inventions develo) pecial Machinery. 
ILLARD, Fox Bidg.. Pronuin eens, New York. 








D'AMOUR & & LITTLEDALE } MACHINE. C0 


PATTERN AND MODEL MAKERS. 


AUTOMOBILE TRANSMISSION. 
Best varieties ie mi Write for catalogue. 

MOTOR WORKS, ; 

S9S Wadbinaten t., Bu@alo, N. ¥. 


WHO MANUFACTURES 


CHAIN-MACE ttl. which bend, cut off and con- 
nect the links autematically @ (Anchor chains.) 
Piease >) replies to 
F. O. Le, 143, care SCIENTIFIC AMERICAN. 


WER FABRIZIERT 


KETTENMASCHINEN, welche die Kettenzliede: 
automatisch wickeln, durchschneiden und einbangen/ 
(Ankergtieder.) 

Gefi, Offerten beliebe man unter F, O. L., 143, an 
das Comptoir des Blattes zu richien. 


1-2 H. P. GAS ENGINE CASTINGS 


Materials and Blue Prirts. Write for Catalogue 9. 
PARSELL & WEED, 126-151 W. Bist. Street, New York 


LANGUAGES by Phonograph 


SPANISH and FRENCH taught by phonograph 

— k and eo ee metbod. Your teacher always with 
you, Pamphlet and sample text book for 2c. 

GARDNER-KUBIN CO., Maronic T emple, Chicago, I 


FOR SALE. 





| Adjustable bicycle saddle post, Something new. Great 
} advantage. Simple and practical device. Sig demand 


Address BO. 153, Station C, Los Angeles, Cal. 
A A SPLENDI sid @ itne for ali who travel for print 
ing end stationery bouses, 


dress L. C. LONG & BON, Magnolia, Minn. 


GOLD! GOLD! GOLD! 


Partner wanted to construct and build medinery to 
extract gold from river beds and ocean shores in a 
simple, practical and cheap manner. The device is 
patentable. M. S., ox 773, New York. 


H.C. HINCHC ‘LIFF, 


Models, Dies & Automatic Machinery 
Manufacturer of SPECIAL HAROWARE & WIRE GOODS 





170 and 172 Centre Street, NEW YORK, 


SUST PUBLISHED 











. BB,524 to 33.527 





THE 


= Progress .« of « Invention 


IN THE 


Nineteenth Century 


By EDWARD W. BYRN, A. M. 


LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. 
COUNTRY IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 


Every reader of the ScrENTIFIC AMERICAN should possess a copy of this 


Fuel briquet. artificial, J. I’. Davis........ 33,520 2 ety - : 
Furniture buffer. 8. Salomon... sseweien 23.498 the progress which distinguishes this as the * 
Game board, C. H. Leonard 33.52 
Gas Argand burner, acetylene. D. M. Steward 35.508 
Glass draining stand, M. J. OU’ Brien..... : 23.504 precedent. 
Hat crease retainer, J. Johnson.... B5s8 
Heel cushion, M. Logan....................- cecscee Mae 
ook, meat, W. Steweman..................-6600. 33.506 
Hook, pictare, J. P. W illiams > Ss BA497 . " " " 
i ie ins icon dhaoncsscoperewestus i 338.496 is printed with large type, on fine paper, 
Lamb body, 8. Foster habinkelh Nodatsabaons 35.5002 avings and isa ttively bound. 
Mate h lighter, Cc. 33,499 ~~ —- —s naan y 
Medical treatment. ‘eabinet tir H. A. Schmidt 33.500 
Pump piston bea ’ mit nin tnidnieaemiaraind 34.508 i i , i j 
Reel arm member, A. B. Probasco............. B.A unique and timely publication. 


Sash balance clamp member, W. FE. Norris......... S49 
Sewing machine stand. W. 
Sprayer body, G. F. Cl to 


Thill, vehicle, W. 


Type. font of printing 
Wagon body. luneh, 
W heel, vehicle fifth, 





A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. wil) be furnished from this office for 
10 cents. in ordering piease state the name and number 
of the patent desired. and remit to Munn & Co.. 3) 
Broadway. New York. Special rates will be given where 

a large number of comes are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in th 
ing list. provided * bey are simple. at a cost 0: Neb | 
ff complicated the cost will be a little more. For full 
Munn & Uo., %1 Broadway, New 
patents may also be obtained. 


instructions add 
York. Other 


mobile. 


e fore 





The following is a brief Table of Contents. 


XI—The Steam Railway. 
The Typewriter. XV—The Sewing Machine. XVI 
Chemistry. XIX—Food and Drink. XX—Medicine, Surgery and Sanitation. XXI—The Bicycle and Auto- 
XXIIl—Tbe Phonograpb. 
X-Rays. XXVI—Gas Lighting. XX VII—Civil Engineering. 
Working. XXX—Fire Arms and Explosives. XXXI—Textiles. XX XII—Ice Machines. XXXIII-—Liquid 
Air. XXXIV—Minor Inventions. XXXV—Epilogue. 


A full Table of Contents, with samples of Wustrations, is now ready and will be sent free to any address. 


MUNN & CoO., PuBLisHERs, 
SCIENTIFIC AMERICAN OFFICE, 


A. > ED, « dvesee 33.529 
Se View. 1I1—Chronology of Leading Inventions of the Nineteenth Century. 
33.516 “s ‘a a er 
> Mi *‘thasdhinan. ** S351 Ul—The Electric Telegraph. I1V—The Atlantic Cable. V—The Dvnamo and 
. li. Buckley... -*. BR.51S Its Applications. VI The Electric Motor. ViIl—The Electric Light. VIIi 
M. L. Sercerling........... 35.518 The Telephone. 1X—Electricity, Miscellaneous X—The Steam Engine. 


XIl—Steam Navigation. 


and is elaborately illustrated by 


Chapter I—The Perspective 


XXILI—Optics. 


PRICE $3.00 BY MAIL POSTPAID TO ANY 


Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more 
than half a century to chronicling the great inventions and discoveries of whe present century ; and 
to worthily commemorate the completion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which will present in con- 
3.509 crete form the great scientific and engineering achievements of the cen- 
tury. The chapters give a most comprehensive and coherent account of 
golden age of invention,” 
resulting in industrial and commercial development which is without 
A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particular year. The book 





XIII—Printing. XIV- 


The Reaper. X VII-Vuleanized Rubber. X VIII— 


XX1V—Pbotography. XXV—The Roentgen or 
XXVIII- Woodworking. XXIX—Meta! 


361 BROADWAY, NEW YORK. 
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“mM om AT & CIGARS 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST, 
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STEAMBOILER: EXPLOSIONS} 
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Riding 


Safe 
Speedy 





f economy in operation and power, 
combined with 
per fect ease in 
nandiing, is as- 
sured to all owners 
ofa 

samen 

Simple but strong 

ee in its construction 

. . elegant in appear 

Price $1,200. unee, durable in 

Gnieb. (Claseed a¢ the highest standard of automobile 

const, ' Costs 44 cent a mile tu operate. Hydro- 
Carbon Sys 

THE WINTON woTes CARRIAGE CO.. Cleveland. Ohio 

Bastern Department. I Broadway. New York (City 


More Pisinans than 
Driving a Horse. | 


You should own «a 
HAYNES-APPERSON 
AUTOMOBILE. 


These fine autumn 











fays will pass «wiftiy 

by if you are 

the proud ow 

er of one of out 

pleasure ar 

rieres. Bell 

year horses 

and step ¢x-.¢ 

penee. An = 

aat ™ ‘ 

oste Fou 

ina when not vse, Gasoline avatom, powerful engines, 
strong construction, perfect « rt rospective buy- 
ers, send for our descriptive w satter Immediate de- 
livery. Ne agents. 

THE HAYNES-APPERSON CO.. - KOKOMO, INDIANA. 


( T =< 
RUS, Th 


Chaisivace CaHEAGO NA Usa 





AUTOMOBILE PATENTS 


Scientific American. 





‘* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 


free upon request. 








WALTHAM WATCHES 


The best and most reliable 
timekeepers made in this country 
or in any other. 


American Waltham Watch Company, 


Waltham, Mass. 















RESTFUL 





| 37 Maiden Lane, 
New York, N. Y. 








The New England Watch Co. 
ARTISTIC SPECIALTIES 


for the Season are shown 
In Our Blue Book for Ladies’ 
In Our Red Book for Men’s 


Watches. 


Either or both sent on application 


Spreckels Building, San Francisco, Cal. 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


SLEEP 








149 State Street, 
Chicago, Ti. 
Style 61. 
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~ 5 3 West Baltimore St 
536 California St., 


iter Exchange 


1% Barclay St.. 
124 La Salle St., 


817 Wnete $t.. 
209 North ‘om St. 
» 432 Olemeet St. 


w 
to 0 on Typewriters of ail makes. 


NEW YORK 





Camp Mattress with Pillow attached. Also 
chowine Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in «mall space when not in use. 
£2” Send for Tilustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 





CHICAGO 
BOSTON 


NSAS CITY, MO. 


Bromiield St., 


LOUIS, MO. 
ITTSBURGH, PA. 


‘he best burner is D. M. 
Write, inclosing 25 cent 
STATE LINE TALC CO. 


ORE, MD. 
SAN FRANCISCO, CAL. 


e wil) save you from 10 
Send for Catalogue. 


Sewing Machines, 
Money. Lists Free. 





ACETYLENE 


DO YOU KNOW that the most ! 
reatest comfort can be oqoured b _ 

STR 

for — 
, Chattanooga, Tenn., U. 8. A. 


All varieties 2 lowest prices. fest Railroad 
Track and wegen or Stock Scales made, 
Also 1000 aseful artictes, iporading Sates 
“ 


CHICAGO SCALE Co., Chicago. UI. 


ht, teast trouble, 
"good burners. 
‘Ss WONDER, 


Bicycles, Touts, Save 








ts edge is 
LA teeth the best 
Jure these teeth Dy invisible sorroslon. 


You Know That Your Razor H Has Teeth 


o stoatant, but ° sqpvated Dine 


rdinary 2 1, -y in- 
This i Srat putsa 


razor out of order, compelling frequent stropping and honing. 


e. 


ELECTRO SHAVING LATHER 
new and scientific improvement in a shaving outfit. 
reserves and bardens the delicate teeth of the razor, 
es it cut easier, soothes the skin, is easy to make and 


delightful to use. Send for free folder giving particulars 
F.G. FOWLER & CO., Bridgeport, Conn., U.S.A. 





NOVEMBER 17, Ig0O. 











Chemistry of Mannfactoring, 


Waste Products and Unapplied Substances are pro- 
duced in almost every manutacture. Experimental Re- 
Search has shown ways to utilize many wastes and con- 
vert logses into profits. | make a preliminary examina- 
tion of a waste free of charge. For instructions about 
sampling, forwarding, etc., address 

PEIER a AUSTEN, 62 Beaver Street, New York. 


ee 
THE LIGHTNING CALCULATOR. 
Oniy $3.00. 









THE LIGHTNING 


CALCULATOR. 
Patent applied for. 
The New and only Perfect pet Aaa and pag ee J Mamuiee. 
Does away with sand Brai 

Nt Satisfied, Return it ‘and 

We Wii! Refund Your Money. 

he illustration shows one-third size of the Lighting Caleulator. 

It will add any number of columns of figures, one, two or three 
columns at a time witn perfect accuracy. It saves time, its results 
are immediate, always reliable and correct. Economy of money, 
trouble and brain labor is achieved b: i Ingenious machine, 


LA 
Orrice PENNSYLV ANTS Rai ROAD CO., 
New Yor« Crrv, June 20, 1900, 
The Book-Keeper Publishing Co., “Ltd. * 

Gent iemen :—The Calculator received esterday and am greatly 
pleased with the results of the litth wonder. You will hear from 
me again io the near teture. Yourstraly, JOHN B. POST. 

oar t miss this opportunity to procure one of these 
achines at the special price of only 00, 
Tue Boon Resrea Pustisutne Co., Lid., Dept. , Detroit, Mich. 
AGENTS WANTED. 
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INVENTORS’ MERCANTILE BUREAU 372%.trntSuntice Gave fuctiltyen for the 


and Introduction of Patent Novelties. 


Send Model and Plans and we will make you an 


dents in 
anufacture 
offer. 





giver. Your 





EXPLOITATION COMPANY. 
UNDERTAKES, es and Motor 
4 y 7 enlist capita 

FURNISHES: , she Uherough exeshinations of 
stents. Ruperts v8 " Opportanities t« 
PURCHASES: Al mm on ciate Weusaes Gut ipventions 

* tors, es and their parts 
F. &. HYDE “at W iittom «.. New York. 





Computing Figures 


mentally is probably the 
harde st kim { of toil known. 
The ¢ ptometer makes it 
asy, is twice as quick, in- 
sures accuracy and relieves 
all mental ant ine rvous strain, 
Why don’t you get one? 


Write for Bampaiet, 


FELT & TARRANT MFG CO. 
62-46 NANES WH. CERRO. Sr... Curcaco. 





CHARTER ENGINE of 


Any ay - 

py Any One 

ror Any Purpose 
Ft ui.—Gasoline, Gas, Distillate 

Stationaries, Portabies. Engines and - 

Pumps, Hoisters 7 

tc?” State Your Power Needs 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


UOED 






CROSBY'S || 
CLOVES 


Factory to Family by mai! post-paid, 
ladies’ Mocha 


Our great $3.00 black ntlet fur gloves: 
kid gloves Im any e ts # men's Mocha and Rein- 
deer gloves unlined and silkiined 81. to $2.00; mang 
other kinds of gloves an¢ mit tens &) cents and upwar 
ell in illustreted + Glove Pointers,’ Nore 
Blac kG jallow Ry» i alfokins and other fur con oon te; 
jalloway es, Taxidermy and Heed Mount- 
ing in b oklot ** Mot Ps or.” Bo yo a want hides or skins 
tanned for rugs or robes? get ox ‘Oustom Tan ” 
We also boy raw f ure 


THE ¢ re FRISLAN FUR C OMPANY, 
116 Mill Strect, Rechester, N. Y. 





we buy it bs 


the only 
postpai 
istration &c. e 


of cha 
Pocket Pen 





LAUGHLIN 


FOUNTAIN PEN. 
THE BEST AT ANY PRICE 


A Holiday Suggestion—A gift of 
never encling usefulness and a 
constant pleasant reminder of the 





ular styles, superior to the 
$3.00 STYLES 


of other makes, for only 


$1.00 


Try ita No og 


aC 


hard rubber hx ‘der, l4k. 
Point Gold Pen, any desired flexi- 
bility in fine, medium or stub, and 

rfect ink feed. 
on receipt of $1.00, (reg- 


xtra.) 


Ask your dealer to show you this 
yen. If he has not or won’t get it 
or you (donot let him substitute 
an imitation, on which 
make more pees) send his name 
and your order to us, and receive, 
» one of our Safety 
olders. 

Remember there is no 
es as the Laughiia. 

take no chances. 

UUustrations two-thirds stas.) 


LAUGHLIN MFG. CO., 


310 Laughlin Block, 
DETROIT, MICH. 


Ain thn cll inches lien. salt 


Rill tall tale tll irl tle 








of these pop- 





pf not suited, The New Process 
inest qualit 


Diamon 





beyond comparison. Ordina 


By mail, the entbusiast. [2 


dealers in talking machines. 
be can 


one genuine 
Sithont this 


A A i A A 


“just as 
Insist on 





have a tone quality and a ee that = them 
q y 


suit bim who has the Poonesta 
Edison Records ONLY are for the critical one, or o for 
Record Lists Everywhere. 


CENUINE EDISON PHONOCRAPHS, 
Nine Styles, from $10.00 to pone ae 
The Edison Gem (Improved) is now on sale 


mounted on a polished hardw: 
$10, includes a dustprvof anT,, case, & 


and parate r. 
ae ao Catalogues Everywhere at all Dealers. 


National Phonograph Co., 135 Fifth Ave., New York. 





Edison Records 


The NEW MOD “ 
ood base. The price, 


ern ee 


Q. Exinon. Mam 











for ere nee & ra 


JESSOP'S STEEL faa ¥zs 


y_ and 
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Perfect shave dev 
sactice ree to get 

he hesolentie tre 

Blades are always once i 








shaves the mildest as well as the stren 
beards without the slightest da 
the face. It is the simple 


at, Safe 


een cutting order. 


The “NEW GEM” SAFETY Highest Award Paris Exposition 


pric ES :—Razor in Tin Box - 
jor, with ? blades, in Handsome Morocco ase, 


RAZOR 


er of aed Machine, with Strop, 


Aatomatic Stro ar 
fest, and most Catal com 


the best shaves and with At the Cutlery aad G ent’ . a store, insist upon 
Pp ing Machine the evtting the’ New Gem,” wi arantee th ket. 
nt The Gem Cutlery Co., 35 Reade St... Y. 


+ poonl with 3 blades, in Handsome Morocco Case, 


te sets mailed free. 
ever invented. No Satiofaction A. £.. teed or money refu 





















ORROW “Se5nEF 


OOO INUS 
ADDS PLEASURE AND SAFETY— ALL DEALERS 


MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C9, 





FITS ANY CYCLE 40 ©, 


TER 














SELL THEM 
Ox xX 





Le 
SAWARD, 





AT 
. 
The Paris Exposition. 
This award was made by an INTER- 
NATIONAL JURY OF TWENTY-FIVE MEM- 
BERS, AND IN COMPETITION WITH 
TWENTY OTHER TYPEWRITERS. 


The Smith Premier Typewriter Ce., 


SYRACUSE, WN. Y., U.S. A. 





You Raise Chicks) 


How much money you ma’ 
oye - Curie i 
t Successful 


tells all 
incubation and Sent for 6c 








“| IGHT OF ASIA” LAMP 


The Smallest Porta- Weight, S¢es. 
ble Electric Light. 5 


Unlike - other portabl 






th a view to 
beauty, mounted in an 
aluminum a ehelt covered with fine 
leather. Price $3.00, postpaid. 
Every One Guaranteed. 
ELECTRIC CONTRACT CO. 


61 ELM STREET, NEW YORK. 


THE DANDY SINK CLEANER... 
A Perfect and Complete 


A SINK CLEANER & 
— COMBINED. 


eres a ray tbe aly sink 
Bitar Peak ae 


DANDY 
TRY IT AN aa 
CONVINCE 














